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Lawrence Alexander Sidney Johnson 


26 June 1925-1 August 1997 



Australian botanical science and Sydney's Royal Botanic Gardens both show a strong 
imprint of the life and work of Lawrie Johnson. 

Lawrie was associated with the Gardens and botanical systematics for 50 years: as 
botanist, 1948-1972; Director, 1972-1985 and, after retirement, Director Emeritus and 
Honorary Research Associate, 1986-1997. He received many honours, being a Member 
of the Order of Australia and a Fellow of the Australian Academy of Science, awarded 
the Clarke and Mueller Medals in recognition of his scientific achievements, and 
Honorary memberships of the Botanical Society of America, the American Society of 
Plant Taxonomists and the Linnean Society of London. 

As a systematist with a strong interest in phylogeny, Johnson's work was both 
characteristically intensive and wide-ranging. His publications have included 
systematic treatments of Oleaceae and Zamiaceae; Casuarinaceae and Juncaceae with 
Karen Wilson; Proteaceae, Myrtaceae and Restionaceae with myself and Persoonia with 
Peter Weston. Most of all he is associated with studies of the eucalypts, for which he 
produced classifications covering the more than 800 species and studies of many 
groups in detail. This work was joint with Lindsay Pryor (later Professor of Botany at 
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the Australian National University), Ken Hill and Don Blaxell. His eucalypt colleagues 
especially shared his enthusiasm for studying plants in the field. 

All who worked closely with Lawrie gained much from this experience. They saw his 
intensive but broadly-based style of investigation, combined with insight based on 
wide-ranging thought and knowledge. 

Johnson's 13 years as Director transformed the Royal Botanic Gardens Sydney into a 
much more vigorous and forward-looking organisation. There was planning and 
development of the Mount Tomah and Mount Annan Botanic Gardens leading 
towards opening these to the public, and planning of the Sydney Tropical Centre 
glasshouses. Better facilities were obtained for the scientific and community programs; 
education programs began, as did the Friends of the Royal Botanic Gardens. In 
addition, the scientific activities were broadened and international links strengthened, 
with more emphasis on ecology and the information needed for the preservation of 
biodiversity. Communicating enthusiasm for the Gardens, and especially its scientific 
programs, he raised awareness of them in the community. 

Strongly committed to environmental conservation, over 20 years ago Johnson was in 
the vanguard in warning of issues that are only now receiving attention. Especially he 
emphasised the link between weed invasion and altered nutrient status in soils of 
naturally low fertility, the value of retaining remnants of native vegetation in rural 
areas, and the importance of safeguarding the detailed regional record of genetic 
diversity by using local provenances in plantings of native species. 

An issue of Telopea (Volume 6(4)) dedicated to him and published on 1 July 1996 
includes full accounts and discussions of his career and botanical work to that stage, 
by Briggs, Benson and Hull. 

The satisfactions Lawrie and his family had from the 'Festschrift' issue and the 
expressions of support and respect from his colleagues and other contributors to that 
publication were soon overlain by difficulties. 

During his retirement Lawrie had become increasingly out of sympathy with trends in 
management and priorities at the Gardens, and made this apparent in his often 
outspoken comments. This eventually led to his status as an Honorary Research 
Associate being terminated. 

His status as an Associate was restored in early 1997. But by then he had suffered 
another blow: diagnosis of brain tumours that had spread from a melanoma removed 
the previous year. After radiotherapy he made an apparent improvement and 
returned briefly to botanical work. He was working on manuscripts of studies on 
Eucalyptus (joint work with Ken Hill) to within a few hours of his last conscious time. 

Shortly before he died, the University of Sydney chose Lawrie to be among its notable 
graduates featured on its home page on the World Wide Web. 

In his last years he continued active work on the plant groups with which he had long 
been concerned. He had always been interested in major Southern Hemisphere 
families, being concerned with their biogeographic history as well as their phylogeny. 
Johnson therefore particularly welcomed opportunities to see for the first time parts of 
South Africa in 1996 and southern South America in early 1997, both with botanical 
colleagues. 

A complete list of Johnson's botanical publications cannot yet be written. Late in 1996 
he gave the introductory speech at the International Proteaceae Conference in 
Melbourne and this will be published. Jointly with Ken Hill are nearly completed 
manuscripts on the Dumaria, Sociales and Eudesmia groups of Eucalyptus and on 
various tropical and subtropical eucalypts. Also there is work on Juncus and 
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Casuarinaceae with Karen Wilson to be finalised, while a new Persoonia species jointly 
authored with Peter Weston is included in this issue. 

Three accounts of Restionaceae and allies are in press, variously joint with Peter 
Linder, Kathy Meney, John Pate and myself. He contributed to a paper on the 
flavonoids of Anarthriaceae that has recently been published and one on Restionaceae 
in press. In addition, much of the joint work that he and I have done in Restionaceae 
and its allies with Carolyn Porter, Siegfried Krauss, Anna-Louise Quirico and others 
remains to be completed. He would have particularly regretted that he did not see 
finalisation of the DNA studies in these families with Simon Gilmore, Adam Marchant 
and Carolyn Porter, since he was enthusiastic about the new insights coming from 
these approaches. 

Lawrie held views passionately and was articulate and sometimes vehement in 
expressing them; always emphasising truth, scholarship, the importance of the natural 
environment, and freedom from superstition. He made available to his colleagues his 
wide botanical knowledge and was their authority on a wide range of languages. 
Managerialism and the excesses of commercialism in modern life he condemned to the 
last. He appreciated the help of colleagues and was a friend, leader and guide to many 
younger botanical associates. His lively wit, humour and wide-ranging erudition will 
long be remembered. 

The report of his death has brought accolades from around the world and many parts 
of Australia. Typical of the comments from those who knew him best were those of 
Peter Raven at the Missouri Botanical Garden: 'Lawrie was a truly extraordinary 
person, who made a huge contribution to botany. Difficult he could be, but true to 
himself and his values he always was. Those that did not understand that missed a 
great deal.' 

He is survived by his wife Merle, who was always such a strong support to him, sons 
Chris, Nicholas, Quentin and Alexander (Sandy), daughter Sylvia and grandchildren 
Melissa, young Quentin, Madison, Miles, Hugh, Claire, Angharad and Callum. 

Knowing that he could expect little time to live, Lawrie left comments to be read at his 
funeral. He spoke of the many opportunities he had to lead a satisfying life, 
concluding T have been happy to accept death as the natural end of life, which treats 
some of us well and some of us ill. It has treated me well'. 

Lawrie Johnson in turn treated botanical science very well. 

Publications by L.A.S. Johnson, additional to the 103 publications listed in 

Telopea 6 (507-509). 

Johnson, L.A.S. (1996) Sense and Systematics. South African Journal of Science 92: 303-308. 

Smith, G.F. & Johnson, L.A.S. (1996) South African plant systematics: needs, priorities 
and actions. South African Journal of Science 92: 314-320. 

Briggs, B.G. & Johnson, L.A.S., (1997) Classification and southern connections in 
Restionaceae. Southern Temperate Biota and Ecosystems, 2nd Southern Connection 
Congress, Abstracts p.93. 

Weston, P.H. & Johnson, L.A.S. (1997) Persoonia hindii (Proteaceae), a new species from 
the Newnes Plateau, New South Wales. Telopea 7(3): 199-203. 

Williams, C.A., Harborne, J.B., Greenham, }., Briggs, B.G. & Johnson, L.A.S. (1997). 
Flavonoid evidence and the classification of the Anarthriaceae within the Poales. 
Phytochemistry 45:1189-1196. 
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Submitted or in press 

Briggs, B.G. & Johnson, L.A.S. A guide to a new classification of Restionaceae and 
allied families. In Meney, K.A. & Pate, J.S. (eds) Australian Restionaceae — Biology, 
Identification and Conservation. (University of Western Australia Press) 

Conti, E., Graham, S.A., Lift, A., Wilson, P.G., Briggs, B.G., Johnson, L.A.S. & Sytsma, 
K.J. Interfamilial relationships in Myrtales: molecular phylogeny and patterns of 
morphological evolution. Systematic Botany. 

Linder, H.P., Briggs, B.G. & Johnson, L.A.S. Anarthriaceae. In K. Kubitzki (ed.) The 
Families and Genera of Flowering Plants. (Springer-Verlag: Berlin) 

Linder, H.P., Briggs, B.G. & Johnson, L.A.S. Ecdeiocoleaceae. In K. Kubitzki (ed.) The 
Families and Genera of Flowering Plants. (Springer-Verlag: Berlin) 

Linder, H.P., Briggs, B.G. & Johnson, L.A.S. Restionaceae. In K. Kubitzki (ed.) The 
Families and Genera of Flowering Plants. Springer-Verlag: Berlin. 

Meney, K.A., Pate, J.S., Dixon, K.W., Briggs, B.G. & Johnson, L.A.S. Conservation of 
Australian Restionaceae. In Meney, K.A. & Pate, J.S. (eds) Australian Restionaceae — 
Biology, Identification and Conservation. (University of Western Australia Press) 

Williams, C.A., Harbome, J.B., Greenham, ]., Briggs, B.G. & Johnson, L.A.S. Flavonoid 
patterns and the revised classification of Australian Restionaceae. Phytochemistry. 

Biographical details 

Lawrence Alexander Sidney Johnson, A.M., F.A.A., F.L.S., third child (only son) of 
Algernon Sidney (Sid) Johnson (accountant in NSW Public Service) and Emily 
Margaret Johnson. Born at Cheltenham, 26 June 1925; educated at Parramatta High 
School and University of Sydney (B.Sc. Hons, D.Sc.); married Merle Margaret Asta 
Hodge, 18 November 1950; resided mainly at Northbridge; died at Royal North Shore 
Hospital, St Leonards, 1 August 1997; buried Northern Suburbs Cemetery. 
[Cheltenham, Northbridge and St Leonards are northern suburbs of Sydney, 
Australia.] Awards: Clarke Medal of Royal Society of New South Wales 1979, Mueller 
Medal of ANZAAS 1984, elected a Fellow of Australian Academy of Science 1986, 
awarded Membership of Order of Australia (AM) 1987. Web Site (of University of 
Sydney): http://www.scifac.usyd.edu.au/Faculty/johnson.html. 
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The cytotaxonomy of four Tasmanian genera of 

Proteaceae 


Robert J.E. Wiltshire and Helen M. Stace 


Abstract 

Wiltshire, R.J.E. 1 and Stace, H.M, 2 0Department of Plant Science, University of Tasmania, GPO Box 252- 
55, Hobart, Tasmania 7001, ^Department of Botany, University of Western Australia, Nedlands, WA 6907) 
1997. The cytotaxonomy of four Tasmanian genera of Proteaceae. Telopea 7(3): 181-185. New 
chromosome number determinations for Orites divcrsifolia (2n=28) and Cenarrhenes nitida (In=26) 
correct prior reports. We confirm Agastachys odorata with 2n=26 and BeUendena montana with 
2n=10. These data indicate that x=15 is absent from subfamily Grevillioideae and family Proteaceae, 
and ,r=14 is absent from tribe Conospermeeae of subfamily Proteoideae, but x=5 is confirmed in 
subfamily Bellendenoideae. 


Introduction 

In Proteaceae the highest and the lowest chromosome base numbers were reported 
from two Tasmanian species, n=15 in Orites diversifolia and n=5 in BeUendena montana 
(Venkata Rao 1957a, 1957b, 1971). All other chromosomal reports in 65 genera of the 
family range between .t=14 and x=7 (e.g. de Vos 1943; Darlington and Wylie 1955; 
Smith-White 1959; Ramsay 1963; Johnson and Briggs 1963,1975). The two results have 
never been revisited, although that for O. diversifolia is discordant with other data in 
the genus Orites (otherwise »=14), and that for the Tasmanian endemic BeUendena is 
unusual in the subfamily Persoonioideae (usually x=7) in which it was formerly 
included (Weston 1995). Another Tasmanian endemic, Cenarrhenes nitida, was reported 
as n=14 (Ramsay 1963), a generally rare result in the tribe Conospermeeae and 
subfamily Proteoideae which includes a further Tasmanian endemic Agastachys odorata 
with 2n=26 (Venkata Rao 1957a). All four genera, of which three are monospecific, are 
included in cladistic studies of Proteaceae (Douglas pers. comm.). Accurate 
knowledge of cytological character states is relevant for interpreting phylogenetic 
hypotheses of relationship among primitive and advanced taxa of Proteaceae (Smith- 
White 1959; White 1978). 


Methods 

Fresh seeds of O. diversifolia were obtained from two localities in the vicinity of Hobart 
(Table 1), and germinated on moist filter paper. Root-tips were taken from C. nitida 
grown at the University of Tasmania. Rooted cuttings of B. montana were supplied by 
Royal Botanic Gardens, Hobart. Excised root-tips were pre-treated for 2.5 hours in 
saturated aqueous p-dichlorobenzene (BDH chemicals) or bromo-naphthalene, then 
fixed in 3:1 ethanol: acetic acid for 24 h, stored at 4°C in 70% ethanol, and stained 
overnight at 60°C with Snow's alcoholic carmine. Root-tip squashes were examined 
and cells in mitotic metaphase were photographed by Zeiss Axiophot bright-field 
microscopy using Kodak Imagelink ASA 6 film. 
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Fig. 1 . Chromosomes in root-tip mitosis, all to similar scale (bar = 10 pm), with mean and total 
lengths of chromosomes in metaphase cells, a, Orites diversifolia (2n=28), mean 2.2 pm, total 61 pm, 
drawn from photograph, b, Cennrrhenes nitidn (2n=26), mean 1.8 pm, total 48 pm. c, Agastnchys 
odoratn (2n=26), mean 3.1 pm, total 81 pm. d, e, Belleiuiena montana (2n=10), same cell, late prophase. 
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Results 

Cells of O. diversifolia showed a maximum of 2)7=28 well-stained chromosomes from 
both localities, and cells of C. nitida and A. odorata each had a maximum of 2;) =26 
chromosomes (Table 1). Metaphase chromosome sizes were relatively small (means 
1.8-3.1 pm) and, allowing for differential contraction, were quite similar in all three 
species (Fig. 1 a, b, c) having a combined average total genome length of 63 pm (range 
48-81 pm). Chromosome lengths such as these are typical for Grevillioideae and 
Proteoideae (Ramsay 1963; Johnson and Briggs 1963,1975; Rourke 1972). 

Cells from B. montana had 2u=10 chromosomes, those in late prophase were very long 
(10-15 pm), with a single markedly trabanted chromosome and possibly other 
heteromorphisms (Fig. 1 d, e). More contracted chromosomes of metaphase cells (not 
shown, mean chromosome length 6.7 pm) suggested three pairs of metacentrics and 
two shorter pairs of sub-teloccntrics, but a complete karyotype of B. montana requires 
further study. However a preliminary assessment of the metaphase genome length of 
B. montana (total 67 pm) is close to the average for the previous three species with 
2«=28 or 2n=26. 


Table 1. New cytological reports for Tasmanian Proteaceae 

Species 

2 n 

Locality and voucher 

Orites diversifolia R.Br. 

28 

Snug Tiers, Tasmania (RJEW s.n., June 1996) 


c.28 

Hartz, Tasmania (RJEW s.n., June 1996) 

Cenarrhenes nitida Labill. 

26 

Bennetts Road, Hartz Mt., Tasmania (J. Read s.n.), cultivated at 
Department of Plant Science, University of Tasmania 

Agastachys odorata R.Br. 

26 

Mt. Wellington, Tasmania (RJEW s.n., December 1996) 

Bellendena montana R.Br. 

10 

Pine Lake, Central Plateau, Tasmania (RBG Hobart 96-113) 



Discussion 


The finding of 2n-28 (.v=14) for O. diversifolia from localities around Hobart is entirely 
consistent with other data for Orites, indeed for the tribe Oriteae including Neorites, all 
x=14 (Venkata Rao 1957a, b; Johnson and Briggs 1975). This discounts the earlier report 
of h= 15 for the species from near Hobart and in this respect O. diversifolia does not 
differ from other Orites species. In subfamily Grevillioideae the abundant x=14 is 
probably primitive (Smith-White 1959, Johnson and Briggs 1963), as supported by 
cytoevolutionary interpretations of recent phylogenetic studies (Douglas pers. comm.). 

The provenance of Ramsay's n=14 C. nitida collection was stated as 'Tasmania. Wild.' 
and is not exactly replicable. The new result of 2)7=26 (x=13) for the monotypic 
Cenarrhenes is relatively frequent in subfamily Proteoideae. Thus, outside subfamily 
Grevillioideae, x=14 is less common in Proteaceae than was previously thought 
(e.g. Stace 1995). In some recent phylogenetic models Cenarrhenes plus the New 
Caledonian Beauprea (x=ll) and Beaupreopsis (x=ll) are basal genera in Proteaceae that 
separate before the better resolved 'subfamily' clades and hence may be paraphyletic 
to subfamily Proteoideae (Douglas pers. comm.). 

In taxonomic and phylogenetic treatments (Johnson and Briggs 1975; Douglas pers. 
comm.) the Tasmanian monotypic Agastachys (x=13) is always closely associated with 
the mainland genus Symphioncma (x=10). Although this generic grouping may be basal 
in the subfamily Proteoideae, other genera suggest that x=13 and not x=10 may be 
plesiomorphic in this subfamily. 
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The 2 h= 10 from presumably a second locality for B. montnna confirms the original 
report of n=5. The few but large chromosomes of Bellendena possibly constitute an 
advanced karyotype in Proteaceae Qohnson and Briggs 1975; White 1978; James 1981; 
Weston 1994), perhaps by a process of amalgamating smaller but more numerous 
chromosomes similar to those of the previous three taxa. However, Bellendena is now 
placed in the monotypic subfamily Bellendenoideae (Weston 1995) and is suggested to 
be the sister group to all other Proteaceae (Douglas pers. comm.). The apparently basal 
position of Bellendena in Proteaceae raises the question of the evolution of its unique 
karyotype. Is this a very primitive genome in Proteaceae, or is it an ancient but 
specialised genome and relictual from a much larger and cytologically more diverse 
group? Karyotypic comparison of Bellendenoideae (.r=5) with another cytologically 
distinctive subfamily Persoonioideae ( x=7) may clarify aspects of the evolution of their 
respectively few but large chromosomes in relation to those of other Proteaceae 
(x=14,13,12,11,10). The genera of Proteaceae from Tasmania reported here with x=14, 
13 and 5, in three subfamilies Grevillioideae, Proteoideae and Bellendenoideae, 
indicate that early Gondwanan radiations of the family were associated with 
considerable chromosomal evolution. 
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K.D. Hill 


Abstract 

Hill, K.D. (National Herbarium of Nczv South Wales, Royal Botanic Gardens , Mrs Macquaries Road, 
Sydney, NSW 2000, Australia) 1997. New taxa in Eucalyptus (Myrtaceae) from New South Wales and 
Queensland. Telopea 7(3): 187-198. Three new species of Eucalyptus (E. farinosa, E. subcaerulea and 
E. scopulorum) and one new subspecies (E. pachycalyx subsp. banyabba) from New South Wales 
and Queensland are described and illustrated. Distribution maps are provided, and conservation 
status is discussed. All taxa are regarded as rare or threatened. 


Introduction 

Three new species and one new subspecies of Eucalyptus from New South Wales and 
Queensland are described. All of the new species are classed as rare or threatened, and 
formal names are required in order to facilitate appropriate listing and action for 
conservation purposes. 

1. Eucalyptus pachycalyx subsp. banyabba K.D. Hill, subsp. nov. 

E. pachycalyci subsp. waajensi affinis sed foliis adultis juvenilibusque latioribus, foliis 
juvenilibus obtusatis differt. 

Type: New South Wales: North Coast: Banyabba Nature Reserve, M.I.H. Brooker 12396 
& A.V. Slee, 14 Oct 1995 (holo NSW; iso BRI, CANB, MEL). 

Tree to 10 m tall, often several-stemmed. Bark smooth to base, shedding in scales, 
patchy light and dark grey, yellow and orange. Juvenile leaves grey-green, dull, 
opposite on early nodes, quickly becoming disjunct-opposite, ovate, apically rounded, 
3-10 cm long, 2.2-5.5 cm wide; petioles to 2.3 cm long. Adult leaves grey-green, dull, 
disjunct-opposite, similifacial, broad-lanceolate, acute or apiculate, 5-13 cm long, 
1.8-3.3 cm wide; petioles 1.2-2.3 cm long. Inflorescences axillary, frequently paired; 
umbellasters 7-flowered. Peduncles terete, 5-15 mm long. Pedicels terete, 1-3 mm 
long. Mature buds ovoid, 7-9 mm long, 5-6 mm diam. Outer calyptra shedding early. 
Inner pei'sistent calyptra hemispherical, 1/2-2/3 as long as hypanthium. Stamens 
irregularly flexed, all fertile. Anthers adnate, basifixed, ovoid, opening by longitudinal 
slits. Fruits cup-shaped, 3—1-locular, 6-7 mm long, 7-8 mm diam. Calyptra scar and 
stemonophore flat, 0.2-0.5 mm wide. Disc level, 1.5-2 mm wide, with regular radial 
cracking. Valves narrowly triangular, acuminate with style remnants, basally enclosed, 
vertically raised and apically exserted. (Fig. 1). 

Notes: E. pachycalyx Maiden & Blakely is a taxonomically isolated species most closely 
allied to £. squamosa Deane & Maiden, these two taxa representing eastern outliers in 
the large and otherwise primarily Western Australian section Bisectaria (Pryor 
& Johnson 1970). E. pachycalyx subsp. banyabba is readily distinguished from subspp. 
pachycalyx and waajensis by the lower length:breadth ratio in both adult and juvenile 
leaves, and the rounded juvenile leaves. Peduncles and pedicels tend also to be shorter 
(Table 1). The shared rounded buds and broad adult leaves suggest that subsp. banyabba 
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Fig. 1 . E. pachycalyx subsp. banyabba. a, juvenile leaf, b, adult leaf and inflorescence, c, buds, d, 
transverse section of bud. e, f, seed, g, fruit, (a from Hill 4898 & Richards, b-f from Thomas s .«.). 
Scale bar: a, d = 4 cm, b, c = 1 cm, e = 2 mm, f = 4 mm. 
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Table 1. Comparison of the subspecies of E. pachycalyx. 


Subspecies 

pachycalyx 

waajensis 

banyabba 

Juvenile leaves 

broad-lanceolate 

broad-lanceolate 

ovate 


obtuse to rounded 

acute 

rounded 

cm 

6-15 x 1.5-6 

5-16x2.2-6 

3-10x2.2-5.5 

Adult leaves 

narrow-lanceolate 

lanceolate 

broad-lanceolate 

cm 

10-15 x 1.3-2 

5-12 x 1-2.2 

5-13 x 1.8-3.3 

Petioles cm 

1.3-2 

1-2.5 

1.2-2.3 

Peduncles cm 

0.6-1.4 

1.2-1.6 

0.5-1.5 

Pedicels mm 

2-4 

4-5 

1-3 

Buds mm 

7-10x4-5 

6-7 x 4-5 

7-9 x 5-6 

Calyptra 

conical 

rounded 

rounded 


longer than 

as long as than 

shorter than 


hypanthium 

hypanthium 

hypanthium 

Fruits mm 

5-6 x 7-8 

5-6 x 6-7 

6-7 x 7-8 


15°- 

s 

140 

i 

145° 

L U ! 1 

LEGEND 
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Fig. 2. Distribution of E. pachycalyx subspp. pachycalyx, waajensis and banyabba. 
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Fig. 3. E.farinosa. a, adult leaves, inflorescence and fruits, b, fruits, c, d, seed (from Hill 4823). Scale 
bar: a = 4 cm, b = 2 mm, c = 1 cm. 
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may be nearer to subsp. ivaajensis, although the rounded juvenile leaves shared with 
subsp. pachycalyx do not support this. 

Distribution: known only from a few small stands in the Banyabba Nature Reserve in 
north-eastern New South Wales (Fig. 2). 

Ecology: locally dominant in small patches on skeletal sandy soils over sandstone on 
slight rises. Individual plants are frequently many-stemmed as a result of successive 
regeneration from the lignotuber after fire, and the exact population sizes are 
consequently unclear, although likely to be alarmingly small. 

Conservation status: 2RC. 

The epithet is taken from the occurrence of this subspecies in the Banyabba Nature 
Reserve. 

Selected specimens (from 4 examined): New South Wales: North Coast: Banyabba Nature Reserve, 
Thomas s.n., 1994 (NSW 206468); Banyabba fire trail. Hill 4898 & Richards, 29 Oct 1996 (NSW). 

2. Eucalyptus farinosa K.D. Hill, sp. nov. 

E. quadricostatae affinis sed ramulis, foliis fructibusque glaucis, foliis minoribus 
latioribusque differt. 

Type: Queensland: track to top of Mt Stewart, W of Charters Towers, K.D. Hill 4823, 11 
Oct 1996 (holo NSW; iso BRI, CANB). 

Tree to 8 m tall. Bark hard dark grey ironbark throughout. Small branchlets strongly 
glaucous. Juvenile leaves not seen. Adult leaves grey-green with a white glaucous wax 
bloom, dull, disjunct-opposite, similifacial, ovate to orbicular, acute to rounded, 6-10 
cm long, 3-6 cm wide; petioles 2.0-3.0 cm long. Inflorescences compound, often 
axillary; umbellasters 7-flowered. Peduncles terete or weakly angular, 7-15 mm long. 
Pedicels quadrangular, gradually expanded apically and merging into hypathium, 3-5 
mm long. Mature buds not seen. Fruits strongly glaucous, quadrangular, cup-shaped, 
4-5-locular, 9-12 mm long, 8-10 mm diam. Calyptra scar and stemonophore flat, 
c. 0.5 mm wide. Disc vertically depressed, 1-1.5 mm wide. Valves broadly triangular, 
acute, steeply raised, tips level to almost level with stemonophore or sometimes 
slightly exserted. (Fig. 3). 

Notes: £. farinosa is nearest to E. quadricostata Brooker, from which it can be 
distinguished by the strongly glaucous twigs, leaves and fruits, the broader and more 
rounded leaves, and the shorter peduncles and pedicels (Table 2). Only a single 
collection of this species was examined (the type), although the population of over 
1000 individuals across a range of more than 10 km was examined in the field. 

Both E. farinosa and £ quadricostata belong to Section Adnataria (Pryor & Johnson 1970), 
a large and predominantly eastern Australian group that includes the boxes and 
ironbarks. Within that section, these two species are placed in a series defined by 
possession of hard ironbark, an outer calyptra that sheds early, anthers that dehisce 
through lateral slits, and absence of staminodes. This series includes the widespread 
species £. crebra and E. siderophloia. Pryor & Johnson (op. cit.) had named this group 
Series Pruinosae on the (mistaken) assumption that £. pruinosa from northern Australia 
also belonged here. This was corrected by Brooker (1985), who suggested that a series 
name Crebrae would be appropriate. Chippendale (1988) used the series name 
Siderophloiae for the same group, revising the circumscription from that used by 
Blakely (1934), who first erected the name at series rank. Within the series, the two 
species discussed are readily distinguished by the quadrangular fruits. 

Distribution: known only from Mt Stewart, west of Charters Towers (Fig. 4). 
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Ecology: locally frequent but restricted to shallow gritty soils on the slopes of a steep 
granite range. This species is the dominant tree on steep dry slopes. 

Conservation status: 2R-. 

The epithet is from the Latin farinosus, floury or mealy, in reference to the thick white 
coating on the leaves, buds and fruits. 

3. Eucalyptus scopulorum K.D. Hill, sp. nov. 

E. caleyi affinis sed foliis adultis juvenilibusque angustioribus, ramulis alabastrisque 
non glaucis differt. 

Type: New South Wales: Northern Tablelands: Peregrine Point, Gibraltar Range State 
Forest (29°36'54”S 152°12’04"E), K.D. Hill 4887 & P.G. Richards, 28 Oct 1996 (holo NSW; 
iso BRI, CANB, K, MEL). 


Table 2. Comparison of E. quadricostata and E. farinosa. 


Adult leaves 
cm 

Petioles cm 
Peduncles mm 
Pedicels mm 
Fruits mm 


E. quadricostata 

lanceolate 

11- 15 x 1.5-2.2 
1.3-2.7 

12 - 20 

5-7 

10-14x8-10 


E. farinosa 

ovate to orbicular 

6- 10x3-6 
2.0-3.0 

7- 15 
3-5 

9-12x8-10 



Fig. 4. Distribution of E. farinosa and E. quadricostata. 
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Tree to 8 m tall. Bark pale grey corky ironbark throughout. Juvenile leaves grey-green, 
dull, disjunct-opposite, narrow-elliptical to elliptical, 3.5-9 cm long, 1.8-3.0 cm wide, 
apically rounded or obtuse; petioles 1-5 mm long. Adult leaves grey-green, dull, 
disjunct-opposite, similifacial, broad-lanceolate, acuminate, 6-11 cm long, 1.3-3.4 cm 
wide; petioles 0.8-2.5 cm long. Inflorescences simple or compound, terminal or 
axillary; umbellasters 7-flowered. Peduncles terete or weakly angular, 6-18 mm long. 
Pedicels terete or weakly angular, apically expanding and merging into hypanthium, 
3-8 mm long. Mature buds fusiform, 7-9 mm long, 3.5-4.5 mm diam. Outer calyptra 
shed long before anthesis. Inner persistent calyptra conical, acute, about half as long 
as hypanthium, distinctly narrower than hypanthium. Stamens regularly inflexed, 
outer rows infertile. Anthers adnate, obliquely basifixed, cuboid, opening by terminal 
pores. Fruits obconical to barrel-shaped, 3-4-locular, 6-9 mm long, 5-7 mm diam. 
Calyptra scar and stemonophore flat, c. 0.5 mm wide. Disc vertically depressed, 1-1.5 
mm wide. Valves broadly triangular, obtuse, steeply raised, deeply enclosed. (Fig. 5). 

Notes: the corky ironbark, the early shedding outer calyptra, the anthers that open by 
terminal pores and the presence of staminodes place E. scopulorum in the E. paniculata 
Sm. group (series Paniculatae, Pryor & Johnson 1970). The thick, broad, dull, 
similifacial adult and juvenile leaves and the rounded to obtuse juvenile leaves 
suggest that it is nearest to E. caleyi Maiden, from which it differs in the lower 
length:breadth ratio in both adult and juvenile leaves and the lack of any 
glaucousness. In particular, juvenile leaves of £. scopulorum range between about 0.3 
and 0.5 in length: breadth ratio, whereas the range in E. caleyi is between 0.6 and 1.0. 
E. fusiformis Boland & Kleinig could also be confused with E. scopulorum, but can be 
distinguished by the narrower and thinner adult and juvenile leaves, and the more 
slender fruits (Table 3). 

Distribution: known only from a few small stands in the Gibraltar Range State Forest 
in the New England region of north-eastern New South Wales (Fig. 6). 

Ecology: locally dominant but extremely restricted, occurring only in crevices on steep 
acid porphyry cliffs. E. notabilis Maiden and Brachychiton populneus (Schott & Endl.) 
R.Br. occur in association. 


Table 3. Comparison of E. caleyi, E. fusiformis and E. scopulorum. 



E. caleyi 

Juvenile leaves 

orbicular 

cm 

4-10x3-7 

Adult leaves 

lanceolate to 
broad-lanceolate 

cm 

5-10 x 1.5-4 

Petioles cm 

1.4-2.3 

Peduncles mm 

12-25 

Pedicels mm 

5-10 

Buds mm 

6-8 x 4-5 

Fruits mm 

6-10x 5-8 


E. fusiformis 

f. scopulorum 

lanceolate 

narrow-elliptical 
to elliptical 

15-20x2.5-3.2 

3.5-9 x 1.8-3.0 

lanceolate 

broad-lanceolate 

9-15 x 1.1-2.5 

6-11 x 1.3-3.4 

1.2-2.0 

0.8-2.5 

3-20 

6-18 

2-6 

3-8 

5-8 x 3-4 

7-9 x 3.5-4.5 

5-9 x 4-5 

6-9 x 5-7 
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Fig. 5. E. scopulorum. a, juvenile leaves, b, adult leaves and inflorescences, c, inflorescence and buds, 
d, transverse section of bud. e, f, anther, g, fruit, h, i, seed (a from Hill 4888, b-g from K.D. Hill 4887). 
Scale bar: a, b = 4 cm, c = 4 mm, d, e = 1 cm, f, g = 2 mm. 
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Fig. 6. Distribution of E. scopulorum, E. caleyi and E. fusiformis. 


Conservation status: 2RC. 

The epithet is from the Latin scopulus, a cliff, from the occurrence on precipitous sites. 

Specimens examined: New South Wales: Northern Tablelands: Peregrine Point, Gibraltar Range 
State Forest, Hill 4888 & Richards, 28 Oct 1996 (NSW, BRI, CANB, K, MEL), Hill 4892 & Richards, 
28 Oct 1996 (NSW). 

4. Eucalyptus subcaerulea K.D. Hill, sp. nov. 

E. agglomeratae affinis sed foliis adultis juvenilibusque minoribus angustioribusque, 
alabastris minoribus, fructibus minoribus differt. 

Type: New South Wales: Northern Tablelands: Cooraldooral trig., Gibraltar Range 
State Forest, K.D. Hill 4889 & P.G. Richards, 28 Oct 1996 (holo NSW; iso AD, BRI, CANB, 
HO, K, L, MEL, MO). 

Tree to 15 m tall. Bark persistent, stringy, branches from ca. 2 cm diam. smooth, pale 
grey. Juvenile leaves mid-green, dull, hispid with simple hairs arising from raised oil 
glands, opposite on early nodes, becoming disjunct-opposite, broad-lanceolate to 
ovate, 3.0-6 cm long, 12-26 mm wide, petioles 1-4 mm long. Intermediate leaves 
broad-lanceolate, glabrous, 6-10 cm long, 1.7-3.0 cm wide. Adult leaves glossy green 
with a bluish sheen, glabrous, disjunct-opposite, similifacial, lanceolate, acute or 
apiculate, 4.5-11 cm long, 1.2-2.6 cm wide; petioles 0.9-1.5 cm long. Inflorescences 
axillary; umbellasters many-flowered (more than 11). Peduncles slightly flattened or 
angular, 5-10 mm long. Pedicels absent, or terete and to 1 mm long if present. Mature 
buds fusiform, 5-6 mm long, 1.5-2.5 mm diam. Calyptra conical, acute, about as long 
as or slightly longer than hypanthium. Stamens irregularly flexed, all fertile. Anthers 
versatile, dorsifixed, reniform, opening by confluent oblique slits. Fruits tightly 
clustered, globular, apically strongly constricted, 3-4-locular, 4-5 mm long, 5-7 mm diam. 
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Fig. 7. E. subcaerulea. a, juvenile leaves, b, intermediate leaves, c, adult leaves and inflorescences, 
d, inflorescence and buds, e, transverse section of bud. f, fruit, g, h, seed. (a,b from Hill 4890, b from 
Hill 4891, c-j from Hill 4889). Scale bar: a, b, c = 4 cm, d = 4 mm, e = 2 mm, f, g = 1 cm. 
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Table 4. Comparison of E. agglomerata and E. subcaerulea. 



E. agglomerata 

E. subcaerulea 

Juvenile leaves 

ovate 

broad-lanceolate 
to ovate 

cm 

4-7 x 2.0-4.5 

3.0-6 x 1.2-2.6 

Petioles cm 

0.5-1.0 

0.1-0.4 

Intermediate leaves 

broad-lanceolate 

broad-lanceolate 

cm 

8-15x3.0-5.0 

6-10 x 1.7-3.0 

Adult leaves 

lanceolate 

lanceolate 

cm 

10-14 x 1.8-3.0 

4.5-11 x 1.2-2.6 

Petioles cm 

1.0-1.5 

0.9-1.5 

Peduncles mm 

6-13 

5-10 

Pedicels mm 

0 

0-1 

Buds mm 

5-8 x 2-3 

5-6 x 1.5-2.5 

Fruits mm 

5-7x7-10 

4-5 x 5-7 



Fig. 8. Distribution of E. subcaerulea and E. agglomerata. 
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Calyptra scar and stemonophore flat, c. 0.2-0.4 mm wide. Disc raised, glossy reddish 
brown, 1-1.5 mm wide. Valves broadly triangular, obtuse, slightly raised, tips level 
with disc. (Fig. 7). 

Notes: £. s ubcaerulea is nearest to E. agglomerata Maiden, from which it is readily 
distinguished by the smaller, narrower adult and juvenile leaves with lower 
length:breadth ratios in both, and smaller buds and fruits (Table 4). 

E. subcaerulea and E. agglomerata are placed in Section Remntherae of subgenus 
Monocalyptus (Pryor & Johnson 1970) by the renantherous anthers. Within the section, 
they are placed in Series Capitellatae (the stringybarks) by the stringy bark and the 
hispid juvenile leaves. Both taxa are distinguished within that group by the broad 
juvenile leaves that become glabrous at an early stage, the closely clustered and more 
or less sessile fruits and the bluish sheen of the adult leaves. 

Distribution: known only from a few small stands in the Gibraltar Range State Forest 
in the New England region of north-eastern New South Wales (Fig. 8). 

Ecology: locally dominant in a band around the upper slopes of a steep ridge, on gritty 
sandy soils over granite and among outcropping boulders. E. campanulata R. Baker 
occurs in adjacent woodland, with some individuals among the E. subcaerulea 
population. The understorey is mainly grassy, dominated by Poa sp. 

Conservation status: 2RC. 

The epithet is from the Latin caerulea, blue, and the Latin prefix sub-, somewhat, in 
reference to the blue sheen of the adult foliage that, while always present, is not always 
obvious. 

Specimens examined: New South Wales: Northern Tablelands: Cooraldooral trig., Gibraltar Range 
State Forest, Hill 4890, 4891 & Richards, 28 Oct 1996 (NSW, BRI, CANB). 
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Persoonia hindii (Proteaceae), a new species 
from the Newnes Plateau, New South Wales 

Peter H. Weston and L.A.S. Johnson 1 ^ 


Abstract 

Weston, Peter H. and Johnson, L.A.S. (National Herbarium of New South Wales, Royal Botanic Cardens, 
Sydney, N.S.W. 2000, Australia) 1996. Persoonia hindii (Proteaceae), a new species from the Newnes 
Plateau, Nezv South Wales. Telopea 7(3): 199-203. Persoonia hindii P.H. Weston & L.A.S. Johnson, 
a new species from the Newnes Plateau in the Blue Mountains, New South Wales is described and 
distinguished from its closest relatives. The keys to Persoonia that have been published recently in 
the Flora of New South Wales and Flora of Australia are amended to include this species. 


Introduction 

In 1989 Peter Hind collected a specimen of an unusual Persoonia on the Newnes 
Plateau, in the Blue Mountains, near Lithgow, New South Wales. Subsequent 
fieldwork by Hind and by one of us (PHW), showed that this specimen represented 
a rare, unnamed species, which had not been collected before 1989. We describe it 
below, using the descriptive terminology discussed by Weston (1994). 


Description 

Persoonia hindii P.H. Weston & L.A.S. Johnson, sp. nov. 

Frutex erectus vel patulus. Pili 0.3-0.8 mm longi, adpressi vel antrorse patentes. Folia 
linearia oblonga, acuminata, (0.3-)l.5-2.7 cm longa, (0.5-)l.0-2.0 mm lata, succulenta, 
semiteria ubi viva, profunde concava ubi siccata. Inflorescentiae auxotelicae. Alabastra 
in sectione transversali quadrata. Flores regulares. Pedicelli 2.5-5 mm longi, moderate 
pubescentes. Pagina abaxialis tepalorum glabra. Antherae sine appendice. Ovarium 
glabrum. Ovulum unicum. 

Holotype: New South Wales: Central Tablelands: Old Bells Line of Road, 0.1 km E of 
Paddys Creek, Newnes State Forest, 33°25'41"S 150T2'24"E, P.H. Weston 1948 & D.C. 
Godden, 24 Jan 1996 (NSW). Isotypes: AD, BRI, CANB, HO, K, MEL, MO, NSW, RSA. 

Erect to spreading, multistemmed, suckering shrub, with extensive, linear, stolon-like 
rhizomes, which lie about 5 cm below the soil surface, and from which aerial shoots 
arise at irregular intervals, 0.3-1.0 m high; bark smooth, grey, present only on 
substantially woody stems. Hairs 0.3-0.8 mm long, greyish , antrorsely appressed to 
antorsely spreading. Immature stems moderately hairy, mostly dull red when fresh; 
internodes 0-6 mm long. Leaves alternate, linear-oblong, acuminate, (0.3-)1.5-2.7 cm 
long, (0,5-)l.0-2.0 mm wide, succulent, approximately semi-circular in cross-section 
when fresh, the flat to slightly concave surface being adaxial, rigid and deeply concave 
when dried, erect but strongly recurved at the base, the lamina spreading and usually 


t Dr L.A.S. Johnson died on August 1, 1997. 
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slightly incurved, sometimes recurved at the tip, ±laterally symmetrical, not twisted, 
sometimes pungent when dried, dull brownish green to mid-green when fresh, grey- 
green to brown when dried, slightly paler beneath, sparsely hairy when immature, 
retaining a few hairs towards the base but otherwise glabrescent when mature, 
smooth; venation obscure. Inflorescences growing from terminal or lateral buds, 
auxotelic, 1-13-flowered; rachis 0-2.0 cm long; flowers subtended by scale leaves 
and/or reduced leaves at the base of the inflorescence and by full-sized leaves more 
distally. Pedicels 2.5-5 mm long, spreading to suberect, moderately hairy, dull red 
when living. Perianth actinomorphic, the tepals 12-15 mm long, caudate, strongly 
keeled along the abaxial midrib so that the buds appear square in cross-section, 
glabrous on the abaxial surface, deep yellow. Anthers lacking appendages, held close 
to one another and to the gynoecium at their bases but recurved at the tips, deep 
yellow; loculi 5.5-7.5 mm long. Gynoecium straight, 9-13 mm long; ovary glabrous; 
ovule 1. Drupes dull green; pyrene broad-obovoid, 8-9.5 mm long, 5.5-6 mm wide. 
Seed 1; cotyledons not known. (Fig. 1). 

Derivation of epithet: named after Mr Peter Hind, who first collected this species. 

Flowering period: January to March, possibly with sporadic flowering in other 
months. 

Habitat: 'Newnes Plateau Woodland' (Benson & Keith 1990), dry sclerophyll forests 
and woodlands dominated by a variety of eucalypts, including Eucalyptus sieberi, 
E. radiata, E. dives, E. pauciflora, E. oreades and E. gullickii, on soils derived from 
Narrabeen Sandstone, from 1130 to 1170 m altitude. 

Distribution: known from several sites on Newnes Plateau, north of Lithgow, New 
South Wales (Figs. 2-3). 



Fig. 1. Persoonia hindii. a, flower bud; b, flower; c, habit (from Weston 1948 & Godderi). Scale bar: 
a, b = 6 mm; c = 30 mm. 
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Fig. 2 (top). Distribution of Persoonia hindii (•) shown on a map of Australia. Fig. 3 (above). 
Distribution of Persoonia hindii (+) shown on a 1:100,000 map of the south-western part of Newnes 
State Forest; land cleared for agricultural and urban development (\\\), Pinus radiata plantations 
(///); freehold land including sand mine (:::). 
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Proposed conservation status: geographically restricted, vulnerable, not conserved 
(2V coding of Briggs & Leigh 1996). Sand mining, forestry, and fire are the most 
obvious potentially threatening processes that could endanger this species. The 
distribution of P. hindii is entirely enclosed by the boundaries Newnes State Forest, 
although one population occurs on a block of excised freehold land, used for sand 
mining. Expansion of the mine into the area occupied by this population would 
destroy it. The stoloniferous, suckering habit of P. hindii indicates that it is probably 
fire-resistant and possibly robust to other forms of disturbance that would accompany 
forestry operations. A more detailed survey of the distribution of P. hindii is needed to 
inform planning in Newnes State Forest. 

Notes: P. hindii belongs to a small group of south-eastern Australian species, which is 
characterised by narrow leaves that become concave on drying. The other members of 
this group are P. chamaepeuce Lhotsky ex Meisn., P. juniperina Labill., P. virgata R. Br., 
P. tenuifolia R. Br., and P. acerosa Sieber ex Schult. & Schult. f. It is most easily 
distinguished from all of these species by its flower buds, which appear square in 
cross-section due to the strongly keeled tepal midribs and which show a contrast 
between the moderately hairy pedicels and the glabrous perianth. It most closely 
resembles P. chamaepeuce, with which it shares its stoloniferous, suckering habit, a 
feature that is potentially a synapomorphy grouping them as sister species ( sensu 
Hennig 1966). Its leaves are much fleshier when living than those of P. chamaepeuce, 
and much more rigid and deeply concave when dried. 

P. hindii grows on sandstone, a substrate on which P. chamaepeuce has not been 
collected in New South Wales (although there is a record of P. chamaepeuce from the 
Grampians in western Victoria, presumably on sandstone). In New South Wales, 
P. chamaepeuce occurs on granites and metasediments both north and south of the 
Sydney region. 

The distribution of P. hindii is extremely patchy, being known from only six small 
populations, each no more than 100 m wide. Given its stoloniferous habit and its 
presumed fire-tolerance, it is possible that each "population" could consist of a single 
clone. At least some plants are known to set fruit, so the rate of seedling recruitment 
would have to be extremely low for such a population structure to be maintained. 
Nevertheless, this would not be very surprising: seedling recruitment has been found 
to be almost non-existent in another fire-tolerant species, Persoonia elliptica (Abbott & 
Van Heurck 1988). 

Selected specimens (11 collections examined): New South Wales: Central Tablelands: Sunnyside 
Road, 2.4 km from Birds Rock Trail, 33"21'01"S 150T0'58"E, A.J. Whalen 32, P.D. Hind & J. Comford, 
26 Mar 1993 (BR1, CANB, HO, MEL, NSW); 2.1 km W along Sunnyside Road from Blackfellows 
Hand Road junction, 33 22’21"S 150" 11 T3"E, P.D. Hind 6497 & C. Daniels, 17 Feb 1992 (CAN B, NSW); 
Bungleboori picnic area, across road from cleared, grassy area, 33"24'30"S 150 12'20"E, P.H. Weston 
1949 & D.C. Godden, 24 Jan 1996 (NSW); 1 km SW of Bungleboori picnic area along trail to the 'Snow 
Gum Reserve' (Lithgow water supply), 33 24"S 15010'E, P.D. Hind 6507, P. Kodela & S. Goodwin, 22 
Mar 1992 (NSW); Bungleboori-Lithgow road, at headwaters of State Mine Creek, 33 26'29"S 
150T0'51"E, P.H. Weston 1952 & D.C. Godden, 24 Jan 1996 (NSW). 


Amendments to published keys to Persoonia 

The keys published by Weston (1991, 1995) need to be altered to accommodate 
P. hindii, but in both cases this is an awkward task. With both keys, specimens of 
P. hindii key out either to P. juniperina (group 1, couplet 1 in Weston 1991; couplet 50 in 
Weston 1995) or to a couplet asking whether the pedicels AND tepals are glabrous or 
hairy (group 1, couplet 10 in Weston 1991; couplet 59 in Weston 1995 — P. hindii has 
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hairy pedicels and glabrous tepals, thus fitting neither alternative). The easiest way to 
modify these keys is to modify one existing couplet and to insert two new ones. 

The first new couplet distinguishes P. hindii from P. juniperina as follows: 

A Tepals hairy on abaxial surface, 6-11 mm long; leaves not succulent when living 

. P. juniperina 

A* Tepals glabrous on abaxial surface, 12-15 mm long; leaves succulent when living 

. P. hindii 

Group 1, lead 10 (Weston 1991) and lead 59 (Weston 1995) are modified as follows: 

B Pedicels glabrous 
B* Pedicels hairy 

The following new couplet is inserted before group 1, couplet 15 in Weston (1991) and 
before couplet 65 in Weston (1995): 

C Tepals glabrous, strongly keeled along the abaxial midrib so that the buds 
appear square in cross-section; leaves succulent when living, smooth when mature 

..... P. hindii 

C* Tepals sparsely to moderately hairy, the buds not usually appearing square in 
cross-section; leaves either not succulent when living or, if succulent, then strongly 
papillose-scabrous when mature. 
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The relationships of Amphipogon, Elytrophorus 
and Cyperochloa (Poaceae) as suggested by 
rbcl sequence data 

Nigel P. Barker 


Abstract 

Nigel P. Barker 1 (National Herbarium of New South Wales, Royal Botanic Gardens, Sydney, Mrs Macquaries 
Road, Sydney, NSW, Australia 2000. 'Present address: Dept. Botany, Rhodes University, PO Box 94, 
Grahamstown, 6140, South Africa; email: barker@rhobot.ru.ac.za) 1997. The relationships of Amphipogon, 
Elytrophorus and Cyperochloa (Poaceae) as suggested by rbcL sequence data. Telopea 7(3): 205-213. 
The phylogenetic affinities of Amphipogon, Elytrophorus and Cyperochloa are elucidated using DNA 
sequence data from the chloroplast rbcL gene. All three genera were previously considered to 
belong to the subfamily Arundinoideae tribe Arundineae. However, cladistic analysis of rbcL 
sequence data obtained in this study suggests that Cyperochloa has no affinities with the 
Arundinoideae, and that Amphipogon and Elytrophorus have affinities with the Arundineae sensu 
stricto, but not the Danthonieae. 


Introduction 

The classical subfamilial and tribal classification of the grass family has been under 
much scrutiny recently. Several studies have utilised DNA sequence data to resolve 
relationships between and within the subfamilies (Barker et al. 1995 & submitted, 
Clark et al. 1995, Cummings et al. 1994, Davis & Soreng 1993, Doyle et al. 1992, Duvall 
& Morton 1996, Hsiao et al. in press, Liang & Hilu 1996, Mathews et al. 1996, Nadot et 
al. 1994). These studies have modified our understanding of the relationships of the 
major grass lineages, and (with suitable sample sizes) can provide an indication of the 
composition of these lineages. 

Molecular studies on the Bambusoideae (Clark et al. 1995) and Arundinoideae (Barker 
et al. 1995 & submitted) have indicated that these subfamilies are polyphyletic, 
comprising several unrelated lineages. With respect to the Arundinoideae, this merely 
confirms what has been long suspected, as Renvoize (1981), Campbell (1985), Clayton 
& Renvoize (1986), Conert (1987), Ellis (1987), Kellogg & Campbell (1987) & Watson 
(1990) have all considered this group to be polyphyletic. 

Molecular systematic studies are, however, often restricted to taxa that are readily 
available. Taxa that are ephemeral, narrowly endemic or found in remote areas that 
require long distance collecting trips are seldom included. These taxa are nonetheless 
important in such studies, as they may represent unsampled or under-represented 
clades or biogeographic outliers, and are thus potentially valuable in clarifying 
phylogenetic and biogeographic relationships. Material of three such genera, 
Elytrophorus, Amphipogon and Cyperochloa, was recently collected in Australia. 
Coincidentally, the taxonomic position and phylogenetic affinities of these three 
genera are uncertain, as existing morphological and anatomical data provides unclear 
or conflicting indications of higher level affinities. The use of molecular 
(DNA sequence-based) techniques to resolve the subfamilial and possibly tribal 
affinities of these three genera is thus appropriate. 
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The choice of which particular gene to use in elucidating these relationships is 
important, and there are several data sets now available for the grasses. These include 
rbcL (Barker et al. 1995, Duvall & Morton 1996, Seberg & Linde-Laursen 1996), ndh F 
(Clark et al. 1995), rpod (Barker et al. submitted, Cummings et al. 1994), rps 4 (Nadot 
et al. 1994) and nuclear ribosomal RNA internal transcribed spacer regions (1 I S, Hsiao 
et al. in press). Sequence data from rbcL are appropriate for showing the affinities of 
these three genera, as rbcL sequences are available for a wide range of arundinoid taxa 
as well as other grass lineages, and they are not subject to potential alignment 
problems associated with the more variable sequences such as rpod (Barker et al. 
submitted), rps4 (Nadot et al. 1994) and ITS (Hsiao et al. in press). 


Materials and methods 

DNA was extracted from dried leaf material of Ehjtrophorus and Amphipogon by means 
of the hot CTAB method (Doyle & Doyle 1987). An aliquot of DNA of Cyperochloa was 
provided by C. Hsiao. Voucher and other details of these samples are given in Table 1. 

The rbcL gene from Amphipogon was amplified and sequenced according to the 
method published by Barker et al. (1995). The rbcL gene of Elytroplwrus and Cyperochloa 
was amplified using primer 'Al' (designed by P. Gadek & S. Gilmore, University of 
New South Wales) and the reverse primer designed by Zurawski (Z-1375R). The 
amplification products were purified by means of the Promega Wizard DNA Clean-up 
system. The AB1 PRISM dye terminator cycle sequencing kit was used to generate 
DNA for sequencing. Sequencing was carried out by SUPAMAC (Sydney University 
and Prince Alfred" Macromolecular Analysis Centre) using an ABI PRISM 377 
autosequencer. The two flanking primers and four internal primers were used in a 
total of six sequencing reactions for each template, producing a complete sequence in 
both directions. The primer sequences used are listed in Table 2. 

Sequences were edited using Sequencher version 3.0 (Gene Codes Corporation, Inc. 
1995). Once edited, the sequences were imported into DAPSA (DNA And Protein 
Sequence Analysis; E.H. Harley, Dept. Chemical Pathology, University of Cape Town), 
where they were added to the data set used in an earlier analysis (Barker et al. 1995) 
as well as four additional sequences of taxa of the subfamily Bambusoideae obtained 
from GenBank. It must be noted that not all the published grass rbcL sequences were 
used in the analysis presented here. In some instances, some of the published 
sequences could not be found in GenBank, and in other instances there were several 
species sequenced from a single genus. In the latter instance, a single taxon was 
selected at random to represent that particular genus. Other than four species of 
Bambusoideae mentioned above, all the additional sequences in GenBank were from 
taxa in the subfamily Pooideae. 

DAPSA was used to align and manipulate these sequences and to produce data in a 
format suitable for phylogenetic analyses. An initial phylogenetic analysis was carried 
out using HENNIG86 (Farris 1988). PAUP version 3.1.1 (Swofford 1993) was used for 
subsequent analyses. A search to find islands of most parsimonious trees (Maddison 
1991) was carried out using 100 random addition replicates, keeping a maximum of 10 
trees at each replicate. The trees found from this search were then swapped to 
completion in a HEURISTIC search using the TBR option. Bootstrap support values 
(Felsenstein 1985) were estimated from one hundred bootstrap replications, and 
Bremer support values (Bremer 1988) for trees up to three steps longer were obtained 
using PAUP. As the monotypic Joinvilleaceae is the closest extant relative of the 
Poaceae (Campbell & Kellogg 1987; Doyle et al. 1992; Linder & Rudall 1993; Kellogg & 
Linder 1995), Joinvillea is used as the outgroup. 
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Table 1. Voucher details of the specimens sequenced in this study 


Taxon 

Amphipogon strictus R.Br. 

Cyperochloa hirsute Lazarides 
& L. Watson 

Elytrophorus globularis Hack. 


Collector 

H.P. Linder 5634 
T.D. Macfarlane 22586 


Locality 

Kings Tableland, NSW 
Stirling Range, WA 


GenBank No. 

U88403 

U88404 


S.W.L. Jacobs 7964 Yelarbon, S. Qld U88405 


Table 2. The sequences of the primers used for amplification and sequencing 

Note that the numbers associated with the names of the primers do not indicate exact nucleotide 
positions along the gene. 

Primer Sequence (5'-3') 

A1 GGGATTTATGTCACCACAAACAGA (PCR and sequencing) 

380F GCTTATTCAAAAACTTTCCAAGGCCCGC (sequencing) 

860F ATTCACCGCGCAATGCATGC (sequencing) 

670R TGTGCTTTATAAATTGCTTCGGC (sequencing) 

930R GCTAGTACACGAAAATGCATACC (sequencing) 

Z1375R AATTTGATCTCCTTCCATATTTCGCA (PCR and sequencing) 


Results and discussion 

A preliminary analysis of the complete data set (comprising representatives of all the 
genera in GenBank) produced 424 trees. The strict consensus of these trees was well 
resolved in all areas except the subfamily Pooideae, which was reduced to a 
polychotomy (results not shown). For the analysis discussed here, the sequences of the 
pooid taxa Elymus, Leymus, Bromus and Eremium were excluded to break the pooid 
polytomy and reduce the number of trees and thus search time. The final data set 
comprised 163 phylogenetically informative characters. The random entry analysis 
and subsequent search found 12 equally parsimonious trees (length 516 steps, 
c.i. = 0.40, r.i. = 0.69), all of which were also found by the FIENN1G86 analysis. The 
strict consensus tree is shown in Fig. 1. Bootstrap & Bremer support values are shown 
on this Fig. 

The relationships of the major clades (subfamilies and tribes) in both the preliminary 
analysis and the analysis presented here are unchanged from those presented by 
Barker et al. (1995). However, bootstrap support is weak for some of these lineages, 
such as the (Aristideae, Danthonieae, Chloridoideae) clade (54% in Fig 1). The 
relationships of Amphipogon, Elytrophorus and Cyperochloa are shown to be diverse, and 
each genus is discussed separately below. 

Cyperochloa is a monotypic Australian genus, first described by Lazarides & Watson 
(1986). It was placed in the Arundinoideae on the basis of a variety of anatomical and 
morphological characters, including a ligule which is a fringe of hairs, laterally 
flattened spikelets which disarticulate above the glume, fleshy, ciliate lodicules and 
3-5-nerved lemmas. Lazarides & Watson (1986) conducted a phenetic computerised 
comparison that placed this genus in the tribe Danthonieae, where it was considered 
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Fig. 1. The strict consensus tree of 12 equally parsimonious trees found using the search options 
described in the methods section. Tree length = 516 steps, c.i. = 0.40, r.i. = 0.69. Bootstrap support 
values from 100 replicates are shown on nodes receiving more than 50% support. Values in 
parentheses indicate Bremer support values. Where no Bremer support values are given then the 
branch is retained in trees more than three steps longer. 




























































Barker, Amphipogon, Elytrophorus and Cyperochloa 


209 


to occupy an isolated position in the vicinity of Plagiochloa (= Tribolium), followed by 
the Australasian Danthonia, Erythanthera (= Rytidosperma sensu Linder & Verboom 
1996), Schismus, Plinthanthesis, Monachather and Spartochloa. Watson & Dallwitz (1992) 
place it in its own tribe, the Cyperochloeae, in the Arundinoideae. 

The rbcl data shows that Cyperochloa is not an arundinoid grass, as it is placed as sister 
to Thysanolaena in a larger clade comprising members of the subfamily Panicoideae 
and Centothecoideae. Although bootstrap and Bremer support for the sister 
relationship to Thysanolaena is weak, support for the inclusion of these two genera in 
the enlarged panicoid clade is strong (76%). Thysanolaena, placed in the monotypic 
tribe Thysanolaeneae in the subfamily Arundinoideae by Clayton & Renvoize (1986), 
has been shown to be related to the Centothecoideae in other molecular studies 
(Barker et al. 1995 & submitted, Clark et al. 1995). The affinities of Cyperochloa and 
Thysanolaena (and the reedy Gynerium) with the Centothecoideae and Panicoideae 
needs to be further investigated using both molecular and morphological characters. 

Elytrophorus and Amphipogon are placed in the tribe Arundineae as defined by Watson 
& Dallwitz (1992). This tribe is represented here by seven genera. As yet, no 
morphological characters have been found to support this clade. Nonetheless, it is 
interesting to note that, with the exception of Anisopogon (and the unsampled 
Dichaetaria), the composition of this clade of seven taxa is almost identical to the list of 
arundinoid taxa with atypical ligules provided by Clayton & Renvoize (1986, p. 165). 
A detailed comparative investigation into the ontogeny and structure of the ligule 
might thus be rewarding. 

Amphipogon is an Australian genus comprising seven species (Vickery 1950). Watson & 
Dallwitz" (1992) place this genus, along with Diplopogon, in its own tribe, the 
Amphipogoneae in the Arundinoideae. They further note that the spikelet form 
(especially the lemma) and microhairs (chloridoid or Enneapogon type) are reminiscent 
of Enneapogon, thus suggesting chloridoid affinities for this genus. Renvoize (1981, 
1986) considered Amphipogon to have an anomalous leaf blade anatomy, in that it 
possessed papillate long cells and lacked microhairs, the latter character suggesting a 
position in the Pooideae. A recent survey of the genus by Linder (pers. comm.) failed 
to find any microhairs, supporting Renvoize's observations. Despite this apparent 
confusion, Clayton & Renvoize (1986) placed Amphipogon in the tribe Arundineae 
(Arundinoideae), a position also supported by the results of a phenetic analysis 
carried out by Hilu & Wright (1982), which placed Amphipogon in the Arundinoideae 
basal to Arundo, Phragmites and Cortaderia. In contrast, support for a pooid placing for 
Amphipogon was found by Kellogg & Campbell (1987) in their cladistic analysis of 
mainly morphological characters. 

The results from the analysis presented here confirm that Amphipogon is associated 
with the Arundineae (seitsu Watson & Dallwitz 1992) and is related to Arundo and 
Phragmites. Amphipogon is basal to the (Arundo, Monachather) clade, an association that 
is well supported (95% bootstrap support; Fig. 1). 

Elytrophorus is a widespread genus ranging from southern and tropical Africa through 
to China and the Indian subcontinent to Australia. Despite this widespread 
distribution, it inhabits remote areas in both Africa and Australia, and is thus seldom 
collected. It is water-loving, being found at the edges of seasonal pans, ponds and rice 
fields, and is considered to be a true hydrophyte, possessing aerenchyma tissue 
(Schweickerdt 1942). Schweickerdt recognises four species, while Chippindall (1955), 
Clayton (1970) & Barker (in Gibbs Russell et al. 1994) recognise only two. 

Opinions on the affinities of Elytrophorus have been varied. Chippindall (1955), Bor 
(1960) and Clifford & Watson (1977) interpreted it to be a chloridoid grass. Prat (1960) 
could not place it in any group with confidence, while Decker (1964) considered it to 
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have similarities with the Danthonieae. Jacques-Felix (1962) put it in its own tribe, the 
Elytrophoreae, in the Arundinoideae. Renvoize (1981,1986) and Clayton & Renvoize 
(1986) place it in the Arundinoideae, tribe Arundineae, while Watson & Dallwitz 
(1992) place it in the Danthonieae. Schweickerdt (1942), however, considered the 
unusual dimorphic spikelets and membranous, unfringed to fringed ligule of 
Elytrophorus to be at odds with a position in the Danthonieae. Dimorphic spikelets are 
found elsewhere in the grasses, and have probably evolved several times within the 
family. The fruit is laterally compressed and is unlike that of any other African 
arundinoid genus (Barker 1994). It must be noted, however, that laterally compressed 
fruit is also a generic character in Andropogoneae and Chloridoideae, and is also 
found in some species of Eragrostis. There is also some confusion regarding the degree 
of attachment of the pericarp; Schweickerdt (1942) notes that the fruit 'show the 
remains of the pericarp', implying that it is separable (the fruit thus being an achene), 
while Clayton & Renvoize (1986) consider the pericarp to be free, but do not specify 
the fruit as an achene. Scanning electron micrographs do not resolve this issue with 
any certainty (Barker 1994). A light microscopy study of the embryology of E. spicatus 
suggests that the pericarp is represented by its outer epidermis only, which is adnate 
to the inner layer of the inner integument (Satyamurty 1985). Unfortunately, 
Satyamurty (1985) makes no mention of the presence (or absence) of haustorial 
synergid cells, a character that is considered to be a synapomorphy for the 
Danthonieae (Philipson 1977, Philipson & Connor 1984, Verboom et al. 1994). Evidence 
from leaf anatomical studies suggest that Elytrophorus has affinities with the C 3 
panicoid taxa such as Sacciolepis and Acroceras, rather than the C 3 Danthonieae (Ellis 1986). 

Elytrophorus is shown in this study to be sister to Styppeiochloa, a genus considered by 
Linder et al. (1997) to be part of the crinipoid clade, a group that includes the African 
genera Alloeochaete, Crinipes, Dichaetaria, Leptagrostis, Nematopoa, Piptophyllum and the 
Indian and Sri Lankan genera Dichaetaria and Zenkeria. Although the relationship 
between Elytrophorus and Styppeiochloa is not well supported by bootstrap or Bremer 
support measures, the relationship between Elytrophorus and the crinipoid clade needs 
to be re-examined in light of this association. In particular, the homology of the bracts 
and bract-like structures associated with the dimorphic spikelets of Elytrophorus needs 
to be assessed. 


Conclusion 

The expanded rbch sequence dataset analysed here retains the relationships between 
the various major lineages found in a previous study (Barker et al. 1995). With the 
exception of Auiphipogon, which is well supported as the basal taxon to the ( Arundo , 
Monachather) clade, the rbch sequence data do not provide strong support for the 
immediate affinities of the three taxa sampled here. Cyperochloa is shown to be 
excluded from the Arundinoideae, and is placed sister to Thysanolaena in a panicoid — 
centothecoid clade that is well supported. The data suggest that both Elytrophorus and 
Auiphipogon are members of the tribe Arundineae sensu Watson & Dallwitz (1992). 

As these taxa may be isolated, possibly basal, members of these clades further 
evidence and support for their affinities may only become clearer and stronger as 
additional samples are added to the data set. It is therefore important that continued 
efforts be made to obtain material of these unusual taxa, and the rbch and other data 
sets expanded. Finally, the caveat stated in an earlier study (Barker et al. 1995) and 
elsewhere (Doyle 1992) needs to be re-iterated: rbcL data retrieve a plastid phylogeny 
(as opposed to an organismal phylogeny) and relationships obtained from this source 
of data need to be tested against phylogenies obtained from morphological or nuclear 
DNA data. 


Barker, Amphipogon, Elytrophorus and Cyperochloa 


211 


Acknowledgments 

Financial support in the form of the Royal Botanic Gardens, Sydney, Research 
Fellowship is gratefully acknowledged. I would like to thank Dr Surrey Jacobs (Royal 
Botanic Gardens, Sydney) and A/Prof. H. Peter Linder (Dept. Botany, University of 
Cape Town) and two anonymous referees for suggestions and comments on an earlier 
draft of this paper. The collectors of material of Amphipogon and Elytrophorus, listed in 
Table 1, and Cathy Hsiao (USDA - ARS Forage and Range Research Laboratory, Utah 
State University, Logan, Utah) who provided an aliquot of her DNA extract of 
Cyperochloa are gratefully acknowledged. Dr C. Morton (Dept. Botany, University of 
Reading) is thanked for providing computer time and access to her copy of PAUP. Ms 
Jessica Vamathevan of SUPAMAC (Sydney University and Prince Alfred 
Macromolecular Analysis Centre) provided technical assistance in the sequencing 
carried out in Sydney, Australia. 


References 

Barker, N.P. (1994) External fruit morphology of southern African Arundineae (Arundinoideae: 
Poaceae). Bothalia 14: 55-66. 

Barker, N.P., Linder, H.P. & Harley, E.H. (submitted) Sequences of the grass-specific insert in the 
chloroplast rpoC2 gene elucidates generic relationships of the Arundinoideae (Poaceae). 
Systematic Botany. 

Barker, N.P., Linder," H.P. & Harley, E.H. (1995) Polyphyly of Arundinoideae (Poaceae): evidence 
from rbcL sequence data. Systematic Botany 20: 423-435. 

Bor, N.L. (1960) Grasses of Burma, Ceylon, India and Pakistan. (Pergamon Press: London). 

Bremer, K. (1988) The limits of amino acid sequence data in angiosperm phylogenetic 
reconstruction. Evolution 42: 795-803 

Campbell, C.S. (1985) The subfamilies and tribes of Gramineae (Poaceae) in the southeastern United 
States. Journal of the Arnold Arboretum 66:123-199. 

Campbell, C.S. & Kellogg, E.A. (1987) Sister group relationships of the Poaceae. Pp. 217-224 in 
Soderstrom, T.R., Hilu, K.W., Campbell, C.S., & Barkworth, M.E. (eds). Grass Systematics and 
Evolution. (Smithsonian Institution Press: Washington DC). 

Chippindall, L.K.A. (1955) A guide to the identification of grasses in southern Africa. Part 1 of D. 
Meredith, The Grasses and Pastures of South Africa. (Central News Agency: Cape Town). 

Clark, L.C., Zhang, W. & Wendel, J.F. (1995) A phylogeny of the grass family (Poaceae) based on 
ndhF sequence data. Systematic Botany 20: 436-460. 

Clayton, W.D. (1970) Gramineae (Part 1). In Milne-Readhead, E.W.B.H. & Polhill, R.M. (eds), Flora 
of Tropical East Africa. (Crown agents: London). 

Clayton, W.D. & Renvoize, S.A. (1986) Genera Graminum. (Her Majesty's Stationery Office: London). 

Clifford, H.T. & Watson, L. (1977) Identifying Grasses: data, methods and illustrations. (University of 
Queensland Press: St Lucia). 

Conert, H.J. (1987) Current concepts in the systematics of the Arundinoideae. Pp. 239-250 in 
Soderstrom, T.R., Hilu, K.W., Campbell, C.S., & Barkworth, M.E. (eds). Grass Systematics and 
Evolution. (Smithsonian Institution Press: Washington DC). 

Cummings, M.P., King, L.M. & Kellogg, E.A. (1994) Slipped strand mispairing in a plastid gene: 
rpoC2 in grasses (Poaceae). Molectdar Biology and Evolution 11:1-8. 

Davis, J.I. & Soreng, R.J. (1993) Phylogenetic structure in the grass family (Poaceae) as inferred form 
chloroplast DNA restriction site variation. American Journal of Botany 80:1444-1454. 

Decker, H.F. (1964) An anatomic-systematic study of the classical tribe Festuceae (Gramineae). 
American Journal of Botany 51: 453-463. 

Doyle, J.J., Davis, J.I., Soreng, R.J., Garvin, D. & Anderson, M.J. (1992) Chloroplast DNA inversions 
and the origin of the grass family (Poaceae). Proceedings of the National Academy of Sciences, USA 
89: 7722-7726. 

Doyle, j.J. (1992) Gene trees and species trees: molecular systematics as one-character taxonomy. 
Systematic Botany 17:144-163. 

Doyle, J.J. & Doyle, J.L. (1987) A rapid DNA isolation procedure for small quantities of fresh leaf 
tissue. Phytochemical Bidletin 19:11-15. 


212 


Telopea 7(3): 1997 


Duvall, M. R. & Morton, B. R. (1996) Molecular phylogenetics of Poaceae: an expanded analysis 
of rbcL sequence data. Molecular Phylogenetics and Evolution 5:352-358. 

Ellis, R.P. (1986) Leaf anatomy of the South African Danthonieae (Poaceae). XV. The genus 
Elytrophorus. Bothalia 16: 243-249. 

Ellis, R.P. (1987) A review of comparative leaf blade anatomy in the systematics of the Poaceae: the 
past twenty-five years. Pp. 3-10 in Soderstrom, T.R., Hilu, K.W., Campbell, C.S., & Barkworth, 
M.E. (eds). Crass Systematics and Evolution. (Smithsonian Institution Press: Washington DC). 

Farris, J.S. (1988) HENN1G86 version 1.5. 

Felsenstein, T. (1985) Confidence limits on phylogenies: an approach using the bootstrap. Evolution 
39:783-791. 

Gene Codes Corporation, Inc. (1995) Sequeticher, version 3.0. (Gene Codes Corporation, Inc.: Ann 
Arbor, Michigan). 

Gibbs Russell, G.E., Watson, L., Koekemoer, M., Smook, L., Barker, N.P., Anderson, H.M. & 
Dallwitz, M.J. (1990) Grasses of southern Africa. Memoirs of the Botanical Survey of South Africa 
No. 58. (National Botanical Institute: Pretoria). 

Hilu, K.W. & Wright, K. (1982). Systematics of Gramineae: a cluster analysis study. Taxon 31: 9-36. 

Hsiao, C., Jacobs, S.W.L., Barker, N.P. & Chatterton, N.J. (in press) A molecular phylogeny of the 
subfamily Arundinoideae (Poaceae) based on sequences of rDNA. Australian Systematic Botany. 

Jacques-Felix, H. (1962) Les graminees d'Afrique Tropicalc. 1. Generalites, classification, description des 
genres. (Institut de Recherches Agronomiques Tropicales et des Cultures Vivieres: Paris). 

Kellogg, E.A. & Campbell, C.S. (1987) Phylogenetic analysis of the Gramineae. Pp. 310-322 in 
Soderstrom, T.R., Hilu, K.W., Campbell, C.S., & Barkworth, M.E. (eds), Grass Systematics and 
Evolution. (Smithsonian Institution: Washington, DC). 

Kellogg, E.A. & Linder, H.P. (1995) Phylogeny of Poales. Pp. 511-542 in Rudall, P.J., Cribb, P.J., 
Cutler, D.F. & Humphries, C.J. (eds), Monocotyledons: systematics and evolution. (Royal Botanic 
Gardens: Kew). 

Lazarides, M. & Watson, L. (1986) Cyperochloa, a new genus in the Arundinoideae Dumortier 
(Poaceae). Brunonia 9: 215-221. 

Liang, H. & Hilu, K.W. (1996) Application of the matK. gene sequences to grass systematics. 
Canadian Journal of Botany 74:125-134. 

Linder, H.P. & Rudall, P.J. (1993) The megagametophyte in Anarthria (Anarthriaceae, Poales) and 
its implications for the phylogeny of the Poales. American Journal of Botany 80:1455-1464. 

Linder, H.P. & Verboom, G.A. (1996) Generic limits in the Rytidosperma (Danthonieae, Poaceae) 
complex. Telopea 6: 597-627. 

Linder, H.P., Verboom, G.A. & Barker, N.P. (1997) Phylogeny and evolution in the Crinipes group 
of grasses (Arundinoideae: Poaceae). Kew Bulletin 52: 91-110. 

Maddison, D.R. (1991) The discovery and importance of multiple islands of most-parsimonious 
trees. Systematic Zoology 40: 315-328. 

Mathews, S. & Sharrock, R.A. (1996). The phytochrome gene family in grasses (Poaceae) — a 
phylogeny and evidence that grasses have a subset of the loci found in dicot angiosperms. 
Molecular Biology and Evolution 13:1141-1150. 

Nadot, S., Bajon, R. & Lejeune, B. (1994) The chloroplast gene rpsA as a tool for the study of Poaceae 
phylogeny. Plant Systematics and Evolution 191: 27-38. 

Prat, H. (1960) Vers une classification naturelle des graminees. Bulletin, Societe botanique de France 
107: 32-79. 

Philipson, M.N. (1977) Haustorial synergids in Cortaderia (Gramineae). New Zealand Journal of 
Botany 15: 777-778. 

Philipson, M.N. & Connor, H.E. (1984) Haustorial synergids in danthonioid grasses. Botanical 
Gazette 145: 78-82. 

Renvoize, S.A. (1981) The subfamily Arundinoideae and its position in relation to a general 
classification of the Gramineae. Kew Bulletin 36: 85-102. 

Renvoize, S.A. (1986) A survey of leaf-blade anatomy in grasses VIII. Arundinoideae. Kew Bulletin 
41: 323-338. 

Satyamurty, T.V.Ch. (1985) Embryology of Elytrophorus spicata. Phytomorpology 35:11-15. 

Schweickerdt, H.G. (1942) A taxonomic and anatomical study of Elytrophorus Beauv. Annals of the 
Natal Museum 10:191-214. 

Seberg, O. & Linde-Laursen, I. (1996) Eremium, a new genus in the Triticeae (Poaceae) from 
Argentina. Systematic Botany 21: 3-15. 


Barker, Amphipogon, Elytrophorus and Cyperochloa 


213 


Swofford D.L. (1993) PAUP: Phylogenetic Analysis Using Parsimony, version 3.1.1. (Smithsonian 
Institution: Washington DC). 

Verboom, G.A., Linder, H.P. & Barker, N.P. (1994) Haustorial synergids: An important character in 
the systematics of danthonioid grasses (Arundinoideae: Poaceae). American Journal of Botany 
81:1601-1610. 

Vickery, J. (1950) The species of Amphipogon R.Br. (Gramineae). Contributions from the New South 
Wales National Herbarium 1: 281-295. 

Watson, L. (1990) The grass family, Poaceae. Pp. 1-31 in Chapman, G.P. (ed.). Reproductive Versatility 
in the Grasses. (Cambridge University Press: Cambridge). 

Watson, L. & Dallwitz, M.J. (1992) The Grass Genera of the World. (C.A.B. International: Cambridge). 


Manuscript received 24 February 1997 
Manuscript accepted 15 August 1997 





215 


Muehlenbeckia tuggeranong (Polygonaceae), 
a new species from the Canberra district 


R.O. Makinson and D. J. Mallinson 


Abstract 

Makinson, R.O. (Australian National Herbarium, CPO Box 1600, Canberra ACT, 2601, Australia; email: 
rom@anbg.gov.au) and D.J. Mallinson (Australian National Botanic Cardens, GPO Box 1777, Canberra 
ACT, 2601, Australia), 1997. Muehlenbeckia tuggeranong (Polygonaceae), a new species from the 
Canberra district. Telopea 7(3): 215-219. The new taxon Muehlenbeckia tuggeranong Mallinson is 
described and illustrated, with notes on distinctions from related species. 


Introduction 

Muehlenbeckia is a genus of about 30 species, occurring in Australia, New Guinea, New 
Zealand, and Central and South America. There are 14 species native to Australia, of 
which 12 are endemic; M. zippelii (Meisn.) Danser occurs also in New Guinea, and 
M. axillaris (Hook, f.) Endl. occurs also in New Zealand. 

A treatment of the N.S.W. taxa has recently been published for the Flora of Neiu South 
Wales (Wilson, 1990), and a review of the whole genus for the Flora of Australia (Wilson 
& Makinson, in prep.) is expected to be published in 1998. 

In January 1997, one of us (Mallinson) discovered a female plant of Muehlenbeckia in 
the Murrumbidgee River Corridor Reserve near Tuggeranong, a southern satellite 
township of Canberra. Subsequent extensive searches by both of us, with colleagues, 
participants in the Australian National Herbarium's 1997 Student Botanical Interns 
Program, and ACT Parks & Conservation Service staff, have located only six more 
plants, all male. Checks of herbaria CANB and NSW, and the ACT Parks & 
Conservation Service herbarium reveal no previous collections of this species. This 
paper names and decribes the new species; a subsequent paper (Mallinson et al., in 
prep.) will discuss distribution, ecology, and conservation status of the species. The 
description below is based on fresh, dried, and pickled material and on field 
observations. 


Taxonomy 

Muehlenbeckia tuggeranong Mallinson, sp. nov. 

M. axillari (Hook, f.) Endl. similis sed habitu laxo procumbenti vel cumulato usque ad 
1 m alto, 2 m lato, inflorescentiis terminalibus, foliis oblongioribus, differt. 

Type: New South Wales: Southern Tablelands: Australian Capital Territory, c. 2 km SW 
from Tuggeranong Town Centre; Murrumbidgee River Corridor Reserve, Pine Island 
section; east bank of river, rocky slope above river ... R.O. Makinson 1602 & A. Lyne, 
20 Jan 1997, <J; holo CANB; iso HO, MEL, NSW. 

Dioecious or rarely hermaphrodite shrub, loosely procumbent or sprawling, 
eventually becoming a mounded loosely tangled wiry mass to c. 1 m high and 1-2 m 
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across. Stems wiry, brownish, weakly and irregularly longitudinally striate; bark firm 
with short transverse fissures appearing with age. Leaves alternate, persistent, green, 
not glaucous, simple, petiolate, solitary, well-spaced along stems; petioles 0.5-3 mm 
long; lamina 5-13 mm long, 2 to 4 mm wide, more or less oblong to elliptical or 
narrowly oblong-obovate, or subpanduriform (laterally and obtusely expanded at the 
base on one or both margins); surfaces glabrous and concolorous; apex obtuse to 
obtuse-acuminate or rarely truncate or emarginate; margin entire. Inflorescences 
terminal (sometimes on short lateral branchlets) or very rarely axillary, simple or very 
rarely 2-branched, (5-) 12-20 mm long (from subtending leaf to apex), bearing (1-) 
3-9 flowers in a lax spike. Flowers unisexual or rarely hermaphrodite, 4-5 mm diam. 
Perianth 5-merous, united in the basal third, segments free above and petaloid, cream- 
green, not or scarcely succulent in fruiting stage. Anthers 0.5-0.7 mm long. Ovary 
salmon-pink to reddish brown. Nut (slightly immature) trigonous, c. 2.5 mm long, 
mid-brown, surface very finely colliculose to more or less smooth. 

Bibliographic citation of this species should be as Muehlenbeckin tuggeranong Mallinson 
in Makinson & Mallinson. 

Etymology: the epithet is taken from Tuggeranong town, a southern satellite township 
of Canberra, as a noun in apposition; the only known site of the species is about 2 km 
from the town centre. The place-name is from an Aboriginal word meaning 'cold 
plains'; it is unclear whether the word is from the Ngunawal, Walgalu, or Ngarigo 
language. 

Variation: habit of M. tuggeranong varies from loosely procumbent with branches to 
c. 80 cm long, to a mounded loose tangle up to c. 1 m high and 1-2 m across. 

Most plants found are either male or female, but one plant bears apparently 
hermaphrodite flowers, with both pollen-laden anthers and well-developed late 
ovaries; whether they are functionally hermaphrodite is unknown. Dioecy is the usual 
condition in Muehlenbeckin but occasional instances of monoecy and hermaphroditism 
are known in some other species. 

Leaves of this species show considerable variation in form (see Fig. lb). Most leaves 
on the only female plant found are narrowly oblong to subpanduriform (laterally and 
obtusely expanded at the base on one or both margins, sometimes almost obtusely 
subhastate), and obtuse to obtuse-acuminate or occasionally truncate or slightly 
emarginate at the apex. Most leaves seen on male plants are oblong-elliptical to 
narrowly oblong-obovate (with occasional leaves subpanduriform), and apically 
obtuse to obtuse-acuminate. In the absence of other fully mature female plants, it is 
unclear whether the variation is strongly correlated with gender or with age of the 
plant, or neither. 

Distribution: known only from flood terraces on the eastern bank of the Murrumbidgee 
River near Tuggeranong on the southern outskirts of Canberra, Australian Capital 
Territory (N.S. W. Southern Tablelands botanical district), where it occurs at an altitude 
of c. 550 m, in areas of rocky outcrops with pockets of silty sand soil. 

Diagnosis and affinities: M. tuggeranong is distinguished from similar species by its 
procumbent or sprawling to loose mounded habit, its wiry stems, its oblong to oblong- 
elliptical or -obovate or subpanduriform leaves, and its usually terminal 
inflorescences. 

M. tuggeranong is similar in many respects to M. axillaris. Both species have a non¬ 
upright habit with wiry, mostly weakly woody stems (rarely massively woody in 
M. axillaris), rough bark, short solitary persistent leaves, small inflorescences (relative 
to other Australian species), the perianth not or only slightly fleshy in the fruiting 
stage, a smooth trigonous fruit, and an apparent preference for flood-terrace habitats 
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Fig. 1. Muehlenbeckia tuggeranong. a, branch, b, leaves, showing variation in shape (from various 
specimens), c, female flower (Makinson 1598 et al.). d, male flower (Makinson 1599 et al.). e, nut, 
showing persistent perianth (Makinson 1598 et al.). Scale bars: a, 2 cm; b, 5 mm; c-e, 1 mm. 
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(with flood disturbance, rather than fire as in some other Mnehlenbeckia species, likely 
to be a critical factor in population dynamics). It seems likely that M. axillaris is the 
most closely related Australian species to M. tuggeranong. 

M. axillaris however has a much more strictly prostrate habit (the stems rarely more 
than 2-3 cm above the substrate), the leaf lamina is elliptical to suborbicular and 
3-8 mm long, and the inflorescences are mostly axillary (rarely a few terminal on short 
lateral branchlets). M. axillaris occurs at higher altitudes (680-1200 m a.s.l.) in the 
A.C.T., N.S.W. Southern Highlands, and Victoria, with old records from the N.S.W. 
Northern Tablelands at similar altitudes near Walcha, and (A. Cunningham, specimen 
not seen, cited in Bentham 1870: 275) from the 'Fish River' (Oberon) area of the N.S.W. 
Central Tablelands. M. axillaris also occurs in Tasmania and New Zealand, lire nearest 
known occurrences of M. axillaris to the M. tuggeranong site are about 25 km ESE in the 
Googong Reservoir area (alt. c. 680 m), and 35 km away on the upper Cotter River 
system (alt. c. 1010 m). 

M. astonii from New Zealand is also similar to M. tuggeranong in habit, but is not 
known to reach the same size, often has distinctly divaricating branchlets not seen in 
M. tuggeranong, and has a broader ovate to suborbicular or obcordate leaf lamina, 
usually more than 4 mm wide, and usually axillary inflorescences. 

M. complexa (A. Cunn.) Meisn., a native of New Zealand and Lord Howe Island, 
is sometimes cultivated in Australia but is not known to be naturalised, although it is 
sometimes persistent in old garden sites. It has a dense mounded to twining or liane 
habit, the leaf lamina usually broadly ovate to obovate or suborbicular and 4-10 mm 
wide (never tending oblong), petioles up to 10 mm long, and the inflorescences usually 
axillary. 

M. debilis Petrie, a New Zealand endemic, has leaves often very similar to 
A4. tuggeranong in their size, oblong-elliptical shape, and irregular occurrence of obtuse 
lobes near the base on one or both margins; it also has a similar habit, and occupies 
similar habitats (flood terraces). It differs from M. tuggeranong in its more strongly 
striate stems, greater variability in leaf shape, and longer mostly axillary 
inflorescences (3-4 cm long in male plants, compared to 0.5-2 cm long in 
M. tuggeranong). Leaf form, habit, and habitat are suggestive of a possible close 
relationship between these two species. 

Selected specimens: New South Wales: Southern Tablelands: Australian Capital Territory, 
Murrumbidgee River Corridor Reserve, Pine Island Section, R.O. Makinson 1598 et al, 12 Jan. 1997, 
$ (CANB, NSW); [same loc.] 1599 6 (CANB, NSW). 
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The sexual status of Colebrookea (Labiatae) 

G. Raza Bhatti and Martin J. Ingrouille 


Abstract 

Bhatti, G. Raza 1 and Ingrouille, Martin ]. 2 PDepartment of Botany, Shah Abdul Latif University, Khairpur 
(Mirs), Sindh, Pakistan; 2 Biology Department, Birkbcck College, University of London, Malet Street, 
London, WC1E 7HX, United Kingdom) 1997. The sexual status o/Colebrookea (Labiatae). Telopea 7(3): 
221-225. Tine sexual status of Colebrookea Smith (Labiatae) has been investigated and found to be 
dioecious and sexually dimorphic. Male flowers have a small non-functioning ovary and long 
exserted stamens. Female flowers have small staminodes inserted inside the corolla, and a 
gynoecium in which only one mericarp matures. The corolla is smaller in female flowers and the 
calyx larger. The mericarp is released within the calyx. The fruiting calyx enlarges after pollination, 
with calyx lobes reduced to plumose teeth. 


Introduction 

Smith (1805) described a monotypic genus Colebrookea from Nepal, with the 
description of the species C. oppositifolia Smith, first collected by Dr Buchanan in 1802 
from Nepal. It was described and named in honour of Henry Thomas Colebrooke Esq., 
Chief Judge of the Supreme Civil and Criminal Courts for the natives of Bengal, 
because of his interest in the history of the plants of that country. C. ternifolia Roxburgh 
from Mysore in India was later described (Roxburgh 1815) but subsequent authors 
have not regarded this as being sufficiently distinct to merit specific recognition. 

Colebrookea is an isolated taxon with a chequered taxonomic history. For example, 
Poiret (1817) included Colebrookea as a synonym of Elsholtzia Willdenow. Colebrookea 
has been placed in various subfamilies or tribes: Menthoideae (Bentham 1830), 
Mentlioideae, Mentheae (Endlicher 1838), Satureieae, Elsholtzieae (Bentham 1848), 
Satureieae, Origaninae (Bentham 1876) Lamioideae, Pogostcmoneae (Briquet 1897). Press 
(1982) believed Colebrookea to be the most isolated of all the genera within the 
Pogostentoneae with Pogostepion and Elsholtzia as its nearest neighbours. Cantino, 
Harley and Wagstaff established a new subfamily, the Pogostemonoideae, to include 
Colebrookea, Pogostemon and a number of other genera which did not easily fit in the 
Lamioideae (Cantino 1992). 

Despite this recent consensus that Colebrookea is close to Pogostemon it is clearly an 
isolated taxon with several distinct characteristics. It is superficially like Pogostemon 
plectranthoides Desf. and its close relatives, in being a semi-woody erect shrub, and is 
densely hairy on most parts with simple uniseriate hairs 0.5-1.2 mm long and having 
up to 8 cells. Branched hairs are found amongst simple hairs on the inflorescence. 
In addition the inflorescence consists of densely packed flowers in more than two 
verticillasters up to 100 mm long. However, the flowers are tiny, less than 2 mm in 
diameter, more similar in size to those herbaceous and semi-aquatic species of 
Pogostemon subgenus Dysophyllus (Blume) Bhatti & Ingrouille. The flowers in 
Colebrookea are very different in shape from those of Pogostemon (Bhatti & Ingrouille 
1997). For example, the campanulate calyx enlarges in fruit to little more than 3 mm 
and the lobes are reduced to long plumose teeth. Importantly, unlike Pogostemon the 
stamens lack moniliform hairs on the filaments. 
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One of the most interesting features of Colebrooken is its sexuality which is unusual for 
Labiatae. Most authors have not noted its sexuality. Briquet (1897) described it as 
gynodioecious but Gamble (1921) described it as functionally dioecious, a description 
followed by Cooke (1958: 541). Mathew (1982) and Hedge (1990) referred to the 
flowers as being 'unisexual' or 'often unisexual' respectively. In the following we 
report a detailed examination of the flowers. 


Materials and methods 

Specimens are listed in Table 1. Permanent slides of dissected corollas were made from 
dried specimens using DPX mountant without staining. Approximately 6 flowers 
from each specimen, from different parts of the verticillaster, were dissected. Drawings 
were made from images projected by a photographic enlarger. A scanning electron 
microscope (JEOLJSM 35CF) was used to study nutlet morphology. Air-dried samples 
were mounted on stubs and coated with gold using a EMITECH K550 Sputter coater 
for 8-12 minutes. 


Table 1. Specimens examined: 

Male plants 

Forrest 9578 (K) CHINA, Yunnan (no date of collection indicated); 

Forrest 12740 (K) CHINA, Yunnan (no exact locality and date of collection and name of collector mentioned); 
Henry 11593 CHINA, Yunnan (no exact locality and date of collection mentioned); 

Gamble 24053 (K), INDIA, Dhera Dun, Jan 1893; 

Drummonds.n. (K), INDIA, Punjab, (no exact locality indicated); 

[collector unclear] 40 (K), PAKISTAN, Salt range, Hazara (no date of collection indicated); 

Stewart 455 (K), PAKISTAN, Peshawar (no date of collection indicated) 

Female plants 

Drummond 20475, INDIA, Punjab, 1922, (K, neotype); 

Bowen 620 (K), INDIA, U.P. Foot hills of the Himalayas between Rajpur and Mussorie, 24 Feb 1962 to 
9 Mar 1962; 

Rao 33038 ( K), INDIA, Poona, Lonayla, 5 Mar 1962; 

Hara etal. 6306445 (K), NEPAL, Phusri-Sanguri, Bhanjang-Dhera-Pani, 16 Oct 1963; 

Henry 11593 B (K), CHINA, Yunnan (no exact locality and date of collection mentioned). 


Results and discussion 

Colebrookea is dioecious with dimorphic male and female flowers (Fig. 1). They differ 
in the following respects: 

Male flowers: calyx a narrow skirt around base of corolla, c. 0.7 mm deep, 0.2-0.3 mm 
wide at base, 10-veined; outer surface with short simple uniseriate, 3-celled hairs c. 0.4 mm 
long.; inner surface glabrous; lobes reduced to plumose teeth c. 0.5 mm long. Corolla 
is c. 1.7 mm long; lower lip orbicular, c. 0.7 mm in diameter with two lateral lobes; the 
upper Up emarginate or bilobed, 0.5 x 1.5 mm; staminal filaments inserted at height of 
0.9 mm in tube. Stamens of equal length, c. 2 mm long, tire exserted part c. 1.2 mm. 
Style short, included in corolla tube, c. 1.4 mm long; stigma lobes 0.4-0.5 mm. Ovary 
four-lobed; ovules abortive (does not form mature mericarps). 

Female flowers: calyx at anthesis campanulate, 0.2-0.3 mm wide at base and 0.9 mm 
wide at throat, 0.5-0.7 mm deep; outer surface covered by simple hairs. At anthesis 
plumose teeth somewhat longer than the tube; elongating in fruiting calyx to 2.0-2.7 mm 
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Fig. 1 . Colebrookea Smith, a, b, male flower, a, corolla; b, calyx, c, d, e, female flower, c, corolla; d, 
calyx; e, fruiting calyx. Scale bar = 2 mm. 


long (Fig. 2a). Corolla to 1.5 mm long with a similar shape but somewhat smaller than 
the corolla in the male flower; lower lip orbicular, c. 0.4 mm in diameter. Staminodes 
tiny with partly formed anthers only; included inside the corolla tube, filaments 
0.2-0.4 mm long, inserted at height of 0.5 mm in the tube (Fig. 2b). Style is exserted, c. 
1.5 mm long, stigma lobes 0.5-0.6 mm. Ovary four-lobed; upper surface covered by 
simple unicellular hairs; single lobe maturing into a mericarp (others abortive); 
mericarp obovate, remaining inside the calyx for dispersal (Figure 2 c, d). 

A modified calyx is commonly involved in mericarp dispersal in the Labiatae 
(Bouman & Meeuse 1992). Mericarp release is delayed until after the dispersal of the 
calyx. Plumose calyces are only one of several kinds of modifications that have been 
observed in different genera. 

Gynodioecy is particularly common in the Labiatae (East 1940, Lewis and Crowe 1964, 
Garcia and Munoz 1988). 56.7% of all species studied have been judged to be 
gynodioecious and often there is variation in the ratio of hermaphrodite and female 
plants in different populations. Hermaphrodite flowers are commonly protandrous. 
Many workers have suggested that dioecy normally evolves from gynodioecy but 
despite the high prevalence of gynodioecy in the Labiatae, dioecy is uncommon. No 
trace of gynodioecy has been discovered in Colebrookea which is unequivocally 
dioecious. 

Dioecious species of Labiatae normally have close relatives which have hermaphrodite 
flowers. In the genus Lepechinia Willd. (Hart 1985) different sections are either 
hermaphrodite and gynodioecious or gynodioecious and dioecious. In this genus 
dioecy has probably evolved more than once from gynodioecy. This contrasts with 
Nepeta L. where most species are hermaphrodite but those in section Oxynepeta are 
dioecious. Dioecy has probably evolved once in the latter group (Ubera & Vades 1983). 
The isolated position of Colebrookea provides few clues to the evolutionary origin of 
dioecy in it. However, it is interesting that Tetradenia, which was once considered an 
intermediate genus between Colebrookea and Elsholtzia Willd. by Bentham (1830), also 
has dioecious species. Tetradenia fruticosa Bentham was described as hermaphrodite 
(Bentham 1830) but Codd (1983) has shown that plants are dioecious. Like Colebrookea 
male plants have flowers with fertile stamens and a small non-functioning pistil. 
However dioecy is clear because female plants have flowers which lack either stamens 
or staminodes. A different species T. barberae (N.E. Br.) Codd is marginally 
gynodioecious (Codd 1984). 
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In some dioecious species of Labiatae the flowers are normally small anc, ass in 
Lepechinia and Colebrookea, the female flowers have larger calyces and smaller corn as 
than male flowers. A wide ranging study of the relationship between dioecy, 
male/female allocation, pollinator reward/showiness and dispersal syndrome in 
Labiatae, to identify the circumstances in which dioecy is selected, would provide 
interesting results. 
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Fig. 2. Scanning electron micrographs, a, fruiting calyx of female flowers showing very long 
plumose teeth; b, insertion of staminodes.within corolla of female flower showing reduced size; 
c, solitary mature nutlet showing shape; d, unicellular hairs on distal portion of nutlet. Scales 
(in pm) as indicated on micrographs. 
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Taxonomic studies in Euphrasia 
(Scrophulariaceae). VIII. E. ruptura, a name for 
a species apparently extinct in northeastern 
New South Wales 


W.R. Barker 


Abstract 

Barker. W.R. (State Herbarium, Botanic Gardens of Adelaide, North Terrace, Adelaide, South Australia, 
5000) 1997. Taxonomic studies in Euphrasia (Scrophulariaceae). VIII. E. ruptura, a name for a species 
apparently extinct in northeastern New South Wales. Telopea 7(3): 227-230. The name E. ruptura and 
a description are provided for this species from Tamworth, northeastern New South Wales, which 
has been recognised since 1982 by an informal phrase name. Despite efforts to find it, it is still only 
known from the two flowering branches collected in 1904 and remains most likely to be extinct. 


Introduction 

Since the existence of a new species from the Tamworth area was publicised by an 
informal phrase name 15 years ago (Barker 1982), efforts made to rediscover it (Ms 
P. Horton, pers. comm. 1996) have been unsuccessful. It remains apparently extinct. 
Discovery of a wider range of material than the two flowering branches of the single 
known collection would have enabled a better documentation of the variability of the 
new species and assessment of its diagnostic features. A similar delay in formal 
publication of the endangered southeast Tasmania £. fragosa (Barker 1982) may have 
assisted, for example, in promoting the species' rediscovery and discovery of a new 
population (Collier 1990). This resulted in a better assessment of its taxonomic 
integrity, variation and diagnostic traits (Barker 1996). 

Though brought earlier to the attention of national compilers of lists of endangered 
species (Barker 1982 and in correspondence), the Tamworth species was finally given 
a conservation status of IX in the national censuses of rare and endangered plant taxa 
when informal taxa were accepted (Briggs & Leigh 1988, 1996). The numeric 
component of the status coding has indicated that the species is known from the one 
collection, the alphabetic that it has been believed to be extinct. 

The species is now being formally named to enable its inclusion in endangered species 
legislation in New South Wales (Ms J. Everett, pers. comm. 1996). 


Description 

Euphrasia ruptura W.R. Barker, sp. nov. 

[Euphrasia sp. 'Tamworth': W.R. Barker, J. Adel. Bot. Gard. 5 (1982) 156, fig. 49, 57; 
Briggs & Leigh, Rare or Threatened Australian Plants (1988) 101, 193, as Euphrasia sp. 
1 (Tamworth); Briggs & Leigh, Rare threat. Austral, pi., 1995 edn (1996) 175, 209, as 
Euphrasia sp. 1 (Tamworth: Rupp s.n., 09/1904). ] 
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Species nova Sectionis Austmlium E. bellae et £. bowdeniae affinissime inflorescentiis 
laxis nodibus saepe unifloribus; ab £. bella differt pilis glandulosis e ramulis foliisque 
carentibus, foliis reflexis angustioribus base anguste cuneata et dentibus marginalibus 
brevioribus, calyce breviori, et antheris minoribus aristis postremis brevioribus, ab 
£. bowdeniae pilis eglandulosis ramos aeque et plus minusve dense cingentibus, et 
foliis dentibus marginalibus pluribus. 

Type: New South Wales: North-western Slopes: Tamworth, [H.M.R. Rupp], MEL 
41404, Sep 1904. (Holotypus: MEL; iconotypus:Barker 1982, fig. 57). 

Apparently a perennial subshrub, over 26 cm high; branchlets with more than 
22-25 pairs of leaves (Note 2), surrounded over whole length by moderately dense to 
dense, retrorse scaberulous eglandular hairs c. 0.05 mm long; shoots or young branches 
occurring sporadically in leaf axils up to 2-5 nodes below the inflorescence, in groups 
of 2-5 nodes, with no buds for several nodes between, the intemodes 2-5 nodes below 
the inflorescence longer than the subtending leaf, shorter below. Leaves reflexed, at 
least in the material seen (Notes 2,3), narrow oblong, covered by sparse to moderately 
dense, antrorse minutely scaberulous eglandular hairs c. 0.02 mm long; uppermost 
0.6-1.3 cm x 1.0-1.5 mm; base narrow cuneate; teeth 2 pairs, 0.2-0.3 mm long; apex 
1.3-1.5 x c. 0.8 mm, blunt acute; lower leaves similar, the longest seen 1.3-1.9 cm 
x 1.2-1.8 mm with rare instances of 3 pairs of teeth; sessile gland patches narrow, 
extending almost to the base of the leaf. Inflorescences erect, relatively compact with 
flowers spaced at lower nodes, at the third node the flower reaching past the node 
above, the nodes above the inflorescence without buds (see Note 5) and sometimes the 
nodes bearing only one flower; rachis retrorsely eglandular scaberulous all around like 
the branches; flowers c. 8 in specimens seen; bracts like the upper leaves, but with 
1-2 pairs of teeth; pedicels 2.5-4 mm long, ascending, retrorsely eglandular scaberulous 
all around. Calyx 3.8-4.5 mm long, with scattered spreading or slightly antrorse very 
short eglandular hairs c. 0.05 mm long, the teeth bluntly acute, covered inside by 
moderately dense, antrorse, scaberulous, eglandular hairs; median clefts 1 . 5-1.8 mm 
long, lateral clefts 0.8-1.1 mm long. Corolla 8.0-10.8 mm long along the upper side, of 
unknown colour; tube c. 5.0 mm long, narrow cylindrical for c. 4.5 mm to the base of 
the anterior filaments, distally broadened, externally glabrous at the base, distally in 
exposed parts covered by dense long eglandular hairs; hood 2.0-2.5 mm long, 
externally covered by dense long eglandular hairs mixed with scattered moderately 
long to long glandular hairs; upper lobes emarginate, with front surface glabrous, with 
cleft between c. 1.3 mm deep; lower lip c. 5.0-9.0 long, downturned from about the base 
of the lobes, covered externally by dense long eglandular hairs mixed with scattered 
moderately long to long glandular hairs; loiver lobes shallowly emarginate, with cleft 
between 3.2-4.0 mm deep. Stamens with anthers c. 1.3 x 1.1 mm, with connectives 
surrounded by dense long eglandular hairs; rearmost pair of awns c. 0.2-0.25 mm long, 
the other 6 awns c. 0.1 mm long. Ovary not seen. Young fruits ovate-elliptic in lateral 
view; apex broadly obtuse in lateral view, with 1 or 2 setae. 

Distribution: E. ruptura is known from a single collection from Tamworth in the 
Northern Tablelands (New England) region of New South Wales (Barker 1982, fig. 49). 

Ecology: nothing is known of its ecology, although it may share the cliff face or cliff 
edge habitat of its closest relatives £ bowdeniae and £. bella. 

Conservation status: IX (Briggs & Leigh 1996). As mentioned, endeavours to discover 
this species in the Tamworth area have proved fruitless. 

Notes: 1. As indicated in Barker (1982), this species is closest allied to two species of 
Sect. Australes, E. bella S.T. Blake of the ranges in the Tweed River watershed to the 
north and E. bowdeniae W.R. Barker of the Blue Mountains to the south, by its lax 
inflorescences, often with a single flower at a node. Ovule number has not been 


Barker, Taxonomic studies in Euphrasia 


229 


determined owing to the paucity of material available; this is lower in E. bella and 
E. bowdeniae than for other members of Sect. Australes (Barker 1982). From E. bella it 
differs by the absence of glandular hairs on the branches and upper leaves, by its 
reflexed narrower leaves with a narrowly cuneate base and shorter marginal teeth, by 
its shorter calyx, and by its shorter anthers with shorter rearmost awns. From 
E. bowdeniae it is separated by eglandular hairs distributed completely and evenly 
around the branchlets, and by its leaves immediately below the inflorescence with two 
teeth along each margin. 

2. Measurements in the description of length and number of leaves on main 
inflorescence-bearing branches represent measurements from the two flowering 
branches in the type and are clearly less than the actual value for these specimens. The 
branches have apparently been plucked from above their base; in Euphrasia leaves 
towards the base of such branches are much shorter and the internodes reduced in 
length compared with the distal parts. 

3. Deflexed leaves, which 1 have observed arising from branches pendent from sheer 
cliff faces in E. bowdeniae, are also evident in E. ruptura. Contrary to Barker (1982), 
however, plants of E. bella observed in 1989 on the forest floor in the MacPherson 
Range had ascending to decumbent branches with ascending leaves, more typical of 
Australian perennials in the genus. 

4. Measurements of the flower were taken from flowers in the dried state because of 
the limited material available, whereas I have used in the past spirit or soaked 
material; this will result in slightly shorter measurements in comparison with previous 
descriptions. Also as a result the internal indumentum of the corolla, hood and lower 
lip width and filament lengths have not been described. 

5. No buds are apparent in a number of leaves distal of the inflorescences in each 
branch seen. It is uncertain whether the rachis of the inflorescence continues after 
flowering into a vegetative phase, as in Sect. Phragmostomae of southeastern Tasmania 
(Barker 1982, 1987) or whether the inflorescences terminate the branch, the normal 
situation in Euphrasia and in this instance the related E. bella and E. bowdeniae. 

6. The species epithet is a noun in apposition. It has two meanings. On the one hand it 
commemorates in a play on words H.M.R. Rupp, an important collector of plants in 
general in New South Wales and Victoria, later specialising in Orchidaceae (Clarke 
1990); the type specimen comes from the period when he first began to collect plants 
seriously, in Tamworth in 1903-4. On the other hand the epithet is a Latin substantive, 
meaning literally the result of the breaking up, referring both to the three closely 
related species recognised in revisional study since the 1980s, and to the lineal stepped 
variation and disjunct geography of this group of three species. 
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Four rare and/or threatened new species of 
Prostanthera Section Prostanthera (Labiatae) 
from New South Wales 

Barry J. Conn 


Abstract 

Conn, B.J. (Royal Botanic Gardens, Mrs Macquaries Road, Sydney NSW 2000, Australia) 1997. Four rare 
and/or threatened new species of Prostanthera Section Prostanthera (Labiatae) from Nezv South Wales. 
Telopea 7(3): 231-244. Prostanthera askania, P. hindii, P. junonis and P. palustris are described 
for the first time. Both Prostanthera askania and P. junonis are threatened by urban and industrial 
development in the Gosford area. Neither of these species is afforded protection because they do 
not occur within any conservation reserves. Prostanthera junonis is restricted to the Somersby 
Plateau (Gosford area). Without immediate protection from inappropriate urban and industrial 
development, this threatened naturally rare species is likely to become extinct in the near future. 
Although often locally rare, P. hindii occurs in the Wollemi National Park and does not appear to 
be conservationally threatened. Prostanthera palustris is a rare and possibly threatened species that 
is restricted to the Bundjalung National Park of north-eastern New South Wales. 


Introduction 

Although it is preferable that new species be described within taxonomic revisions, it 
is deemed important that the names of these species be published without delay, so 
that government and non-government agencies are aware of their conservation status. 

Terminology follows Conn (1984), except inflorescence terminology as modified by 
Conn (1995). Conservation 'Risk Codes' are based on Briggs & Leigh (1996). 


Taxonomy 

1. Prostanthera askania B.J. Conn, sp. nov. 

Frntex erectus effusus 1-2.5 m altus. Rami subteretes, moderate tomentosi, pilis effusis 
vel subpatentibus (0.5-)1.5-3 mm longis, sparsim glandiferi. Folia sparsim ad 
moderate tomentosa; petiolus (2-)4-6(-8) mm longus; lamina ovata (12-)16-40 mm 
longa, (8-)14-24 mm lata, basi plus minusve attenuata ad truncata, margine penitus 
dentato, apice obtuso. Podium 0.8-1.8 mm longum. Prophylla 2.5-4 mm longa, 
0.4-1 mm lata. Calyx extra moderate tomentosus intus praeter interdum basi loborum 
glaber, tubo 1.5-2.5 mm longo, lobis 1.8-3.5 mm longis. Corolla dilutissima malvina ad 
azureo-malvina, 12-14 mm longa, extra distaliter sparsim tomentosa, pilis effusis, tubo 
7-8 mm longo, lobo abaxiali-mediano transverse late spathulato, c. 5 mm longo, apice 
irregulari rotundato, non bilobato, lobis lateralibus ellipticis, 4-5 mm longis, apice 
leviter irregulari rotundato, lobo adaxtdli-tnediano depresse ad perdepresse ovato, 
3-3.5 mm longo, apice irregulari rotundato. Stamina 1.5-2 mm e basi corollae affixa, 
filamentis 2-2.2 mm longis, antherae 0.8-1 mm longae, appendice absenti. Pistillum 
5.5-6.5 mm longum. Mericarpia 1.5-1.8 mm longa. 
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Holotype: New South Wales: Central Coast: Pole Ford, 'Forest of Tranquillity' 
(Askania Park), W of Ourimbah, B.J. Conn 4140 & H.M. Conn, 25 Oct 1996 (NSW 
402642); isotypes: AD, BRI, CANB, MEL. 

Prostanthera sp. G sensu B.J. Conn (1992) FI. New South Wales 3: 653. 

Prostanthera sp. Strickland State Forest (J.H. Maiden s.n. 07/1915) sensu New South 
Wales Threatened Species Conservation Act 1995 No 101, p. 113. 

Prostanthera incisa R. Br. var. pubescens auct. nonn. (e.g. Althofer 1978: 176), non 
F. Muell. ex Benth., FI. Austral. 5: 96 (1870). 

Erect, spreading to openly branched shrub 1-2.5 m high, rarely scrambling to 3 m 
high. Branches subterete, not or only slightly 2-ridged, moderately hairy throughout 
(appearing densely hairy); hairs spreading to subpatent, (0.5-)1.5-3 mm long, 
multicellular, white; glands scattered and usually sparse. Leaves dull 'dusty' mid-green 
above, paler below, strongly and somewhat unpleasantly aromatic when crushed, also 
with a slight cineol scent; petiole (2-)4-6(-8) mm long, hairy (similar to branches); 
lamina ovate, (12-)16-40 mm long, (8-)14-24 mm wide, hairy (similar to branches), 
sparsely glandular; base ± attenuate to truncate; margin deeply toothed with teeth 
5-10 mm long, directed slightly forward; apex obtuse; venation moderately distinct, 
especially on abaxial surface, inflorescence a frondobracteose botryoidal conflorescence; 
4-10-flowered per conflorescence. Podium 0.8-1.8 mm long, hairy (similar to branches, 
but usually sparser), moderately glandular. Prophylls persistent, inserted near base of 
calyx [propodium to anthopodium ratio 4-9], narrowly elliptic to slightly narrowly 
obovate, 2.5-4 mm long, 0.4-1 mm wide, moderately hairy (hairs 1-2 mm long), 
sparsely glandular; base attenuate; margin entire; apex attenuate; venation not visible. 
Calyx dull green with maroon tinge; outer surface moderately hairy, with hairs white, 
spreading, multicelled, 0.8-1 mm long, moderately glandular; inner surface glabrous, 
except occasionally with a few short hairs near base of lobes; tube 1.5-2.5 mm long; 
abaxial lobe transversely broad-ovate to broadly ovate, 2-3.5 mm long, 3-3.6 mm wide 
at base, apex rounded; adaxial lobe transversely ovate, 1.8-3 mm long, 3-5 mm wide at 
base, apex obtuse to rounded. Corolla 12-14 mm long, pale mauve to blue-mauve, 
markings absent; outer surface glabrous basally, distally sparsely hairy, hairs 
0.2-0.4 mm long, spreading, very sparsely glandular; inner surface glabrous; tube 
7-8 mm long; abaxial median lobes transversely broad-spathulate, c. 5 mm long, 5-6 mm 
wide, apex irregular and rounded, not bilobed; lateral lobes elliptic, 4-5 mm long, 
4-5.5 mm wide, apex slightly irregular, ± rounded; adaxial median lobe-pair depressed 
ovate to very depressed ovate, 3-3.5 mm long, 9-10 mm wide, apex rounded, irregular. 
Stamens inserted 1.5-2 mm above base of corolla; filaments 2-2.2 mm long; anthers 
0.8-1 mm long, lobes cristate on basal dorsal surface and with small acumen basally, 
connective extended along dorsal surface of and adnate with anther, not extended 
beyond base of anther locule (hence, basal appendage appearing absent). Pistil 
5.5-6.5 mm long. Mericarps 1.5-1.8 mm long. Fig. 1. 

Flowering: (June-) September-December. Fruiting: July-December. 

Other specimens examined (25 examined): New South Wales: Central Coast: Niagara Park, Conn 
4129-4133, 25 Sep 1996 (NSW 401979-401983); Holgate, Tinlin s.n., 7 Nov 1988 (NSW 402658); 
Stellas Brush, Payne s.n., Apr 1986 (NSW 237041); Hogans Brush, Maiden s.n., Jul 1915 (NSW 
128336); Kendalls Glen, Blakely s.n. & Shiress, 16 Oct 1926 (NSW 128354); Askania Park, Hardin 
86023, 6 Oct 1985 (NSW 240156 & 240169); Strickland State Forest, O'Brien s.n., 20 Sep 1987 (NSW 
451469). 

Distribution: this species is only known from the Gosford-Ourimbah region, New 
South Wales. 

Habitat: this species occurs as an understorey shrub in or adjacent to rainforest 
dominated by Cryptocarya microneura, Acacia irrorata, Tristaniopsis collina, Callicoma 
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Fig. \. Prostanthera askania. a, flowering branchlet. b, detail of branchlets showing spreading, 
multicellular hairs and hemispherical sessile glands, c, detail of indumentum and hemispherical 
sessile glands of leaf surface, d, detail of calyx and prophylls. e, ventral stamen, showing ventral 
surface, f, ventral stamen, showing dorsal surface and connective, g, dorsal stamen, showing dorsal 
surface and connective, h, flowers (a & b from Conn 4129; c-h from Conn 4140). Scale bar: a = 30 mm; 
b & c = 3 mm; d = 4 mm; e-g = 2 mm; h = 6 mm. 
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serratifolia, Eucalyptus saligna, Acmena smithii, Archontophoenix cunninghamiana, 
Glochidion ferdinandi. It grows in sandy soils, overlying sandstone. 

Etymology: the specific epithet is an indeclinable noun in apposition that refers to the 
collecting locality (Askania Park, now known as 'Forest of Tranquillity') of the type 
material. 

Notes: this species is characterised by having toothed hairy leaves, with long, 
subpatent, white hairs; a pale mauve to blue-mauve corolla, lacking markings; and the 
leaves and branches are strongly and unpleasantly aromatic, especially when crushed. 
The anther appendage appears to be absent because it does not extend beyond the 
base of the anther locule. The affinities of this species appears to be with P. incisa R.Br.; 
however, it is readily distinguished from the latter. Prostanthera incisa is moderately to 
densely hairy with short, curled hairs and although the leaves are also toothed, the 
teeth are much shorter than those of P. askania. 

Conservation status: this species does not occur in any conservation reserves. In the 
Gosford area it is regarded as rare and possibly endangered (Risk Code 2RCi), 
especially within the Niagara Park area of the City of Gosford where it is endangered 
by urban development. This species is listed as 'Prostanthera sp. Strickland State Forest 
(J.H. Maiden s.n. 07/1915)' under the New South Wales Threatened Species Conservation 
Act 1995 No 101, p. 113, as 'Schedule 2, Vulnerable Species'. 

Vernacular name: Tranquillity Mintbush (pers. comm. C. Manners, October 1996). 

2. Prostanthera hindii B.f. Conn, sp. nov. 

Fruticulus erectus 0.3-1 m altus. Rami in sectione transversali plus minusve transverse 
rhombei ad quandrangulati et quadriporcati, inter cristas dense tomentosas, pilis 
antrorsis plus minusve adpressis, usque ad 0.2 mm longis, dense glandiferi. Folia 
praeter interdum in petioli et basi lamiae glabra; petiolus usque ad 1-2 mm longus; 
lamina ovata ad anguste ovata, (10—)15—25(—30) mm longa, 4—8(—12) mm lata, basi 
breviter attenuata, margine integro, apice obtuso. Podium 2.7—3 mm longum. Prophylla 
3-4 mm longa, c. 1 mm lata. Calyx extra praeter margine loborum et tubus glaber, tit bo 
2.5-3 mm longo, glabro, lobis 4-5 mm longis. Corolla malvina, fauce atromalvina ad 
atropurpurea colorata, 10-14 mm longa, extra distaliter moderate ad dense tomentosa, 
pilis antrorsis ad leviter effusis, tubo 5-7 mm longo, I oho abaxiali-tnediano late 
spathulato, 5-6.5 mm longo, apice irregulari rotundato, plerumque leviter bilobato, 
lobis lateralibus plus minusve ellipticis, 5-5.5 mm longis, apice leviter irregulari 
rotundato ad leviter retuso, lobo adaxiali-mediano latissime ovato, c. 5 mm longo, apice 
rotundato irregulari, non bilobato vel leviter bilobato. Stamina 1.2—1.5 mm e basi 
corollae affixa, filamentis 1.5-2 mm longis, antherae 1.2-1.6 mm longae, acumine 
inflato, appendice absenti. Pistillum 11-12.5 mm longum. Mericarpia 1.3-1.8 mm longa. 

Holotype: New South Wales: Central Tablelands: Wollemi National Park, Glow-worm 
Tunnel road, Newnes Plateau, Conn 2649, Hind, Porter & Scott, 8 Oct 1987 
(NSW 196227); isotypes: MEL, NY. 

Prostanthera sp. D s ensu B.J. Conn (1992) FI. New South Wales 3: 652. 

Prostanthera sp. 9 (Newnes Plateau; B.f. Conn 2647) sensu Briggs & Leigh (1996). 

Erect subshrub, 0.3-1 m high. Branches ± transversely rhombic to quadrangular in 
section, laterally 2-ridged, usually densely hairy, with hairs restricted to area between 
the ridges; hairs antrorse, ± appressed, to 0.2 mm long, white; densely glandular, 
especially between ridges, with glands scattered and less dense elsewhere. Leaves dark 
green above, paler below, frequently with a maroon midrib and margin, non-aromatic 
or only faintly so, glabrous, except sometimes with a few hairs on petiole, near base of 
lamina, rarely with 1-4 hairs on basal third of margin (hairs as for branches); petiole 
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1-2 mm long; lamina ovate to narrowly ovate, (10-)15-25(-30) mm long, 4-8(-12) mm 
wide, lower surface sparsely glandular; base shortly attenuate; margin entire, slightly 
recurved; apex obtuse; venation indistinct, midrib raised. Inflorescence a frondose 
botryoidal (racemiform) conflorescence, uniflorescence monadic; 4-10-flowered per 
conflorescence. Podium 2.7-3 mm long, sparsely hairy (hairs as for branches), sparsely 
to moderately glandular. Prophylls persistent, inserted near calyx [propodium to 
anthopodium ratio 2.8-5.5(-8)], narrowly obovate to narrowly elliptic, 3-4 mm long, c. 

1 mm wide, glabrous, except for hairs on margin (hairs as for branches), sparsely 
glandular; base attenuate; margin entire, ± incurved; apex obtuse; venation not visible. 
Calyx maroon, with or without a green tinge; outer surface glabrous, except for margin 
of lobes (especially abaxial lobes) and an occasional hair on surface of tube; hairs 
white, ± antrorse, appressed or ± patent on apex of lobes, to 0.2 mm long, moderately 
glandular; tube 2.5-3 mm long, glabrous; abaxial lobe very broadly ovate, c. 4 mm long, 
c. 4 mm wide, apex rounded to ± truncate, inner surface densely hairy distally 
(including apex); adaxial lobe very broadly ovate to ovate, c. 5 mm long, 4.5—5.5 mm 
wide, apex rounded, inner surface densely hairy in a band just below the apex. Corolla 
10-14 mm long, mauve, with deep mauve to dark purple coloration in throat; outer 
surface glabrous basally, distally moderately to densely hairy, hairs to 0.2 mm long, 
antrorse to slightly spreading, sparsely glandular; inner surface glabrous, except 
adaxial surface of mouth and base of adaxial median lobe-pair sparsely hairy, hairs as 
for outer surface; tube 5-7 mm long; abaxial median lobes broadly spathulate, 5.5-6.5 mm 
long, 4.2-6.3 mm wide, apex irregular and rounded, usually slightly bilobed; lateral 
lobes ± elliptic, 5-5.5 mm long, 4-5 mm wide, apex slightly irregular, rounded to 
slightly retuse; adaxial median lobe-pair very broadly ovate, c. 5 mm long, c. 7 mm wide, 
apex irreguJar and rounded, not or only slightly bilobed. Stamens inserted 1.2-1.5 mm 
above base of corolla; filaments 1.5-2 mm long; anthers 1.2-1.6 mm long, lobes cristate 
on basal dorsal surface (narrowly triangular trichomes 0.1-0.2 mm long) or trichomes 
absent, acumen strongly extended into a prominent basal swelling (0.5-0.8 mm long) 
which lacks trichomes apically, connective not extended to form a basal appendage. 
Pistil 11-12.5 mm long. Mericarps 1.3-1.8 mm long. Fig. 2. 

Flowering and fruiting: (June-) September-October. 

Other specimens examined (15 examined): New South Wales: Central Tablelands: Upper 
Cudgegong River, 1 km S of Kandos Weir, Crisp 2255 & Telford, 27 Oct 1976 (NSW 405528); Old 
Coach Road, Newnes Plateau, Hind 5627, 8 Jun 1988 (NSW 212586); c. 6 miles E of Olinda on road 
to Mt Coricudgy, Whaite 3309 & Whaite, 02 Sep 1969 (NSW 405529 & 405530); Currant Mountain 
Gap (Khyber Pass), c. 5 km E of Olinda, Rylstone District, Chapman 1441, 29 Sep 1979 (NSW 405527, 
CANB, MEL); Carrick 3221,25 Oct 1972 (AD, NSW 405525). Central Coast: Green Gully, Glen Davis, 
Constable 7208, 27 Oct 1966 (NSW 405532 & 96490). 

Distribution: this species is confined to the Central Tablelands of New South Wales, 
except for one collection that is from just within the Central Coast region ( Constable 7208). 

Habitat: this species is confined to Eucalyptus woodlands with an understorey 
shrubbery of Lepidosperma sp., Leptospermum sp., Leucopogon sp., Platysace sp. and 
Calytrix tetragona, occurring in quartz-rich sandy soil of rocky sandstone or 
conglomerate platforms and outcrops, amongst steep rocky turret faces and deep 
rubble-filled fissures. 

Etymology: the specific epithet acknowledges the considerable contribution that 
Mr Peter Hind (NSW) has made to our understanding of the flora of Australia, and in 
particular, to the flora of the Newnes Plateau of the Wollemi National Park. He is also 
joint collector of the type material. 

Notes: although most species of Prostanthera have small acumens on the base of the 
anthers, this species is characterised by having the acumens strongly extended into 
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Leik'i 


Fig. 2. Prostanthera hitidii. a, flowering branchlet. b, flowers, c, detail of indumentum at nodes and 
between longitudinal ridges of branchlets. d, detail of calyx and prophylls. e, stamens, showing 
dorsal and ventral surfaces and enlarged acumen (a & c from Hind 5627 ; b, d & e from Conn 2649). 
Scale bar: a = 30 mm; b = 6 mm; c = 3 mm; d = 4 mm; e = 2 mm. 
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prominent basal swellings 0.5-0.8 mm long. A basal appendage of the connective is 
absent. However, care should be taken when observing the anthers, since the strongly 
extended acumen may be mistaken for a connective appendage. Although the 
branches appear to be glabrous, short appressed hairs are confuted to a longitudinal 
region between the lateral ridges. 

Conservation status: the conservation status of Prostanthera hindii is not fully known. 
However, it appears to be a rare, with a very localised disjunct distribution (Risk Code 
= 2RCi). It is afforded some protection since it occurs in the Wollemi National Park. 

3. Prostanthera junonis B.j. Conn, sp. nov. 

Fruticulus humilis effusus debilis 0.1-0.3 m altus. Rami subteretes, sparsim tomentosi, 
pilis antrorsis plus minusve adpressis, 0.1-0.5 mm longis, sparsim glandiferi. Folia 
sparsim ad moderate tomentosa; petiolus usque ad 1—2(—3) mm longus; lamina elliptica 
ad anguste obovata, saepe aspectu teres, 8-16 mm longa, 1-6 mm lata, basi attenuata, 
margine integro, apice plus minusve obtuso. Podium 1.5-2.5 mm longum. Prophylla 
0.7-0.9 mm longa, 0.1-0.2 mm lata. Calyx extra sparsim ad dense tomentosus intus 
praeter os ad lobi glaber, tubo 2-2.8 mm longo, lobis 1.5—1.8 mm longis. Corolla 
dilutissime malvina ad fere alba, 8-12 mm longa, extra distaliter sparsim tomentosa, 
pilis plus minusve antrorsis, plus minusve adpressis ad leviter effusis, tubo 5-6 mm 
longo, lobo abaxiali-mediano spathulato ad late spathulato, 4.5-6 mm longo, apice leviter 
irregulari rotundato, plerumque bilobato, lobis lateralibus angulato-ellipticis ad leviter 
rhombeis, 4-5 mm longis, retusis, lobo adaxiali-mediano depresse ad perdepresse ovato, 
2-2.5 mm longo, apice rotundato irregulari bilobato. Stamina 2-2.5 mm e basi corollae 
affixa, filamentis 1.6-2.2 mm longis, antherae 0.7-0.9 mm longae, appendice 
0.5-0.7 mm longa. Pistillum 5.5-6 mm longum. Mericarpia 1.5-2 mm longa. 

Holotype: New South Wales: Central Coast: Somersby, WNW of Gosford, Conn 4024 
& Brown, 10 Dec 1993 (NSW 280868); isotypes: BRI, K, MEL. 

Prostanthera sp. Somersby (B.J. Conn 4024) sensu New South Wales Threatened Species 
Conservation Act 1995 No 101, p. 91. 

Prostanthera marifolia p.p. ('Mangrove Mtn population') sensu B.J. Conn (1992) FI. New 
South Wales 3: 650 & 651, non R. Br. (1810) Prodr. 509. 

Low spreading, decumbent, weak subshrub, 0.1-0.3 m high, frequently and possibly 
usually stoloniferous (also refer Tierney 1996, Fig. 3.1). Branches subterete, sparsely to 
moderately hairy; hairs antrorse, ± appressed, 0.1-0.5 mm long, white; glands 
scattered and usually very sparse. Leaves dull green above, paler below, non-aromatic; 
petiole to 1—2(-3) mm long, grading into base of lamina (when lamina basally 
attenuate); lamina either elliptic to narrowly elliptic (especially near base of plant and 
on primary axes), 8-14 mm long, 3-6 mm wide, or narrowly obovate and often 
appearing almost linear when adaxial surface deeply grooved such that both sides 
almost touching each other, 8-16 mm long, 1-4 mm wide, sparsely to moderately 
hairy, particularly on midrib and margin of abaxial surface, hairs 0.3-0.4 mm long; 
base attenuate, sometimes obtuse; margin entire; apex ± obtuse; venation indistinct, 
midrib slightly raised on abaxial surface. Inflorescence a frondose racemiform 
conflorescence, uniflorescence monadic; 4-i4-flowered [per conflorescence], 
appearing as single flowers in axils. Podium 1.5-2.5 mm long, glandular, sparsely to 
moderately hairy (similar to branchlets and leaves). Prophylls persistent, inserted just 
below the calyx [propodium to anthopodium ratio 5—8], narrowly oblong to linear, 
0.7-0.9 mm long, 0.1-0.2 mm wide, with a few scattered hairs (similar to branchlets 
and leaves), not noticeably glandular; margin entire; apex attenuate. Calyx green, 
usually with maroon-red tinge, especially on adaxial surface; outer surface sparsely to 
densely hairy, especially on abaxial surface of tube and on abaxial lobe, including 
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margin of both lobes, adaxial surface (including lobe) usually sparsely hairy but 
sometimes glabrous, with hairs white, appressed, antrorse, (0.1-)0.3-0.4 mm long, 
sparsely glandular; tube 2-2.8 mm long, with inner surface glabrous except for a few 
scattered hairs and glands at mouth (hairs ± patent, to 0.1 mm long); lobes with inner 
surface moderately hairy at least on basal half with ± patent hairs to 0.1 mm long; 
abaxial lobe depressed ovate, 1.7—1.8 mm long, 2.7-3 mm wide at base, apex rounded; 
adaxial lobe depressed ovate to slightly depressed angular-ovate, 1.5-1.8 mm long, 
3-3.5 mm wide at base, margin slightly repand, apex obtuse to rounded. Corolla 
8-12 mm long, very pale mauve to almost white (fading with age), except tube 
abaxially white, with dull yellow-orange to pale brown dots on inner abaxial-median 
surface and laterally with pale purple stripes; outer surface glabrous basally, distally 
sparsely to moderately hairy, extending to at least half-way up lateral lobes, hairs 
± appressed to slightly spreading, ± antrorse, 0.4-0.7 mm long, sparsely glandular; 
inner surface glabrous, except mouth and base of lobes sparsely hairy; tube 5-6 mm 
long; abaxial median lobes spathulate to broadly spathulate, 4.5-6 mm long, 4-5.5 mm 
wide, apex slightly irregular and rounded, usually bilobed; lateral lobes angular-elliptic 
to slightly rhombic, 4-5 mm long, (2—)3—3.5 mm wide, apex slightly irregular, ± refuse; 
adaxial median lobe-pair depressed ovate to very depressed ovate, 2-2.5 mm long, 
6-7 mm wide, apex rounded, irregular, bilobed. Stamens inserted 2-2.5 mm above base 
of corolla; fiJaments 1.6-2.2 mm long; anthers 0.7-0.9 mm long, lobes with a few 
narrowly triangular trichomes on basal dorsal surface and with small acumen basally, 
connective extended to form a basal appendage 0.5-0.7 mm long. Pistil 5.5-6 mm long. 
Mericarps 1.5-2 mm long. Fig. 3. 

Flowering: (July-) October-February. Fruiting: October-December (-February) 

Selected specimens examined (18 collections): New South Wales: Central Coast: Wisemans ferry 
road, from Gosford, Blakely & Shiress s.n., Sep. 1926, (NSW 126729,451449-451451); Between Piles 
Creek and Mooney Mooney, Blakely & Shiress s.n., 4 Oct. 1926 (NSW 126725, 451452-451455); 
Mangrove Mountain, Blakely, Murphy, Shiress & Bott s.n., 18 July 1926 (NSW 126723,451456-451460); 
Somersby: Conn 4023,4025-4026 &Brown, 10 Dec. 1993 (NSW 280855, 280871, 280902); Conn 4028 
& Brown, 10 Dec. 1993 (NSW 280907); Conn 4102-4104 & Godden, 29 Nov. 1995 (NSW 392970,393061, 
393062); Conn 4127 & Radford, 24 Sep. 1996 (NSW 401977); Conn 4139 & Conn, 25 Oct. 1996 (NSW 
402485). 

Distribution: this species is only known from the Somersby Plateau of the City of 
Gosford, Central Coast Region, New South Wales. 

Flabitat: this species frequently occurs along drainage lines or in seepage areas, 
usually in shallow, coarse gravelly white-grey sandy soils overlying Hawkesbury 
Sandstone. This substrate supports an open woodland community dominated by trees 
of Corymbia gummifera (formerly Eucalyptus gummifera), Angophora costala, A. hispidula, 
Eucalyptus haemastoma, E. piperita, E. punctata and £. sieberi. The understorey is 
dominated by a more or less dense cover of rushes and sedges (including Empodisma 
minus and Lepyrodia scariosa), and shrubs and subshrubs (including Acacia oxycedrus, 
A. suaveolens, Banksia ericifolia, B. serrata, Bauera rubioides var. microphylla, Darwinia 
fascicularis, Dillwyniaflorilninda, Epacris obtusifolia, Grevillea buxifolia, G. sericea, G. speciosa, 
Hakea sericea, H. teretifolia, Hemigenia purpurea, Kunzea capitata, Leptospermum 
polygalifolium, Persoonia isophylla, P. levis, Petrophile pulchella, Pimelea linifolia, Sprengelia 
incarnata, Thelionema wnbellata). 

Etymology: the specific epithet honours Mrs June Gay who generously assisted my 
research into the genus Prostanthera by voluntarily assisting with the electronic capture 
of the herbarium-label data of the research material of this genus. She also provided 
considerable curatorial support for the material of this genus held in the National 
Herbarium of New South Wales. After a long illness, June died on 30 September, 1997. 
Her friendship will be deeply missed. 
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Fig. 3. Prostanthera junonis. a, erect flowering branchlet with broad leaves, b, flowering branchlet 
of a subprostrate shrub with narrow leaves, c, flowers, d, stamens, showing ventral and dorsal 
surfaces, e, detail of calyx and prophylls (a from Conn 4025; b from Conn 4024; c—e from Conn 4139). 
Scale bar: a & b = 20 mm; c = 6 mm; d = 2 mm; e = 4 mm. 
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Notes: this species is characterised by having small pale mauve flowers, each anther 
with an appendage, and dimorphic non-aromatic leaves (juvenile leaves elliptic to 
narrowly elliptic; mature leaves narrowly obovate and often appearing almost linear). 
The affinities of this species are not known. 

Since this new species was not included in the Flora of New South Wales account of the 
genus (Conn 1992), the following modifications to the identification key are necessary. 
Note: the older plants usually have mostly, if not entirely, narrowly obovate to almost 
linear leaves (identified via the modified key lead 43, below), whereas the broader, 
elliptic to narrowly elliptic leaves that occur on the younger plants or persist near the 
base of older ones, are identified using the modified key lead 44 (below). 

Couplet 43 (p. 648) 

43 Leaves narrowly obovate (often appearing almost linear) or linear, conduplicate or 
incurved, usually appearing ± terete 

43a Erect shrub 1-4 m high; adaxial calyx lobe 3-5 mm long; corolla 14-18 mm long; 
anther appendage c. 1.5 mm long; leaf lamina 10-50 mm long, 0.5-2 mm wide 

. 34 P. nivea 

43a* Low spreading, decumbent or subprostrate, or weakly erect subshrub, 0.1-0.3 m 
high; adaxial calyx lobe 1.5-1.8 mm long; corolla 8-12 mm long; anther 
appendage 0.5-0.7 mm long; leaf lamina 8-16 mm long, 1-4 mm wide (note: 
elliptic to narrowly elliptic leaves are also present on young plants or near the 
base of older plants). P. junonis 

43* Leaves ± flat or slightly channelled above; margin slightly incurved or slightly 
recurved 

44 Branches (often appearing glabrous) with opposite decussate longitudinal 
bands of hairs 

45 Leaves obovate to ± spathulate; calyx with inner surface glabrous and outer 
surface densely hairy. 31 P. palustris 

45* Leaves linear to ovate or elliptic, sometimes also with a few leaves narrowly 
obovate; calyx variously hairy or glabrous throughout 

46 Strongly aromatic shrub; branches with shortly curled or long spreading 

hairs; leaves with margin obscurely toothed; calyx glabrous . 

... 2 P. cryptandroides 

46* Non-aromatic or faintly aromatic subshrub to shrub; branches with short, 

± straight, antrorse hairs; leaves with margin entire; calyx hairy on inner 
surface 

46a Erect shrub to 2 m high; calyx with outer surface glabrous or almost so 

... 16 P. hindii 

46a* Low spreading, decumbent, weak subshrub, erect when young, 0.1-0.3 
m high; calyx with outer surface sparsely to densely hairy, especially on 
abaxial surface of tube and abaxial lobe . P. junonis 


Conservation status: although Prostanthera junonis is a colonising species, the habitat 
of all populations has been severely disturbed by anthropogenic pressures. Some sites 
have been extensively cleared as part of urban development activities, with the 
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vegetation being largely removed. However, more importantly, on some sites there has 
been extensive removal and/or partial relocation of soil. 

The total number of individuals of this species occurring on any one site is difficult to 
calculate. However, there are probablv fewer than 10 individuals at some sites, with 
up to 80-150 plants at the largest site. The long-term viability of the plants on the latter 
site is extremely doubtful because these 'individuals' face the greatest threats from 
inappropriate development, many are only young plants and, since the species is 
clonal, many 'individuals' are probably the same plant. The threats to the longevity of 
this species are both many and considerable. The current urban development activities 
have proven to be totally incompatible with the maintenance of a viable population of 
this species. Not only have the plants been directly affected by soil movement 
activities and the removal of other components of the vegetation, but also indirectly by 
changes in the substrate and micro-topographic characteristics which have resulted in 
soil changes, drainage pattern changes and increased erosion and sedimentation 
(particularly since November 1995, Tierney 1996). Other human activities, particularly 
recreational ones, such as horse-riding and trail-bike riding, present serious threats to 
the sustainability of the population (Conn 1996). 

This species is regarded as extremely rare, highly endangered and is not included in a 
conservation reserve (Risk Code = 2E; sensu Briggs & Leigh 1996). Without immediate 
protection from inappropriate urban and industrial development, this species is likely 
to become extinct in the near future. Active management of the known populations 
appear to be necessary to ensure the survival of the species. Ihis species is listed as 
‘Prostanthera sp. Somersby (B.J. Conn 4024)' under the New South Wales Threatened 
Species Conservation Act 1995 No 101, p. 91, as 'Schedule 1, Endangered Species . 

Vernacular name: Somersby Mintbush (as used in unpublished reports). 

4. Prostanthera palustris B.J. Conn, sp. nov. 

Fruticulus humilis effusus debilis 0.2-0.3 m altus. Rami subteretes, quadriporcati, inter 
cristas tomentosas, pilis antrorsis plus minusve adpressis, 0.4-0.7 mm longis, 
sparsissime glandiferi. Folia sparsim tomentosa; petiolus 1-2 mm longus; lamina 
spathulata, (3-)4-6(-8) mm longa, (2.5-)3.5-5 mm lata, basi attenuata, margine integro, 
apice rotundato. Podium 0.5-1.4 mm longum. Prophylla 1.2-1.5 mm longa, 0.2-0.3 mm 
lata. Calyx extra distalibus dense tomentosus intus glaber, tubo 2.5-3 mm longo, lobis 
1.5-3 mm longis. Corolla dilutissima malvina, fauce et tubo abaxiali-mediano albo 
punctis cernis, 8—10 mm longa, extra distaliter sparsim ad moderate tomentosa, pilis 
effusis, tubo c. 4 mm longo, lobo abaxiali-mediano transverse late spathulato, 4-4.5 mm 
longo, apice irregulari rotundato, plerumque bilobato, lobis lateralibus ellipticis, c. 4 
mm longis, apice leviter irregulari rotundato ad leviter retusis, lobo adaxiali-mediano 
depresse ad perdepresse ovato, 2.3-2.5 mm longo, apice irregulari rotundato. Stamina 
1.2-1.5 mm e basi corollae affixa, filamentis 2.2-3.7 mm longis, antherae 0.8-1 mm 
longae, appendice 0.5-0.6 mm longa. Pistillum 5.5-6 mm longum. Mericarpia 1-1.8 mm 
longa. 

Holotype: New South Wales: North Coast: Bundjalung National Park: Jerusalem Creek 
Track, c. 0.6 km N of The Gap Road junction with road to Booroora Rest Area, 
Conn 3471, 20 Feb 1990 (NSW 224785); isotypes: PERTH, MEL, MO, AD, BRI. 

Prostanthera sp. F sensu B.J. Conn (1992) FI. New South Wales 3: 657. 

Prostanthera sp. 7 sensu Quinn, Williams, Gross and Bruhl (without date). Report on 
Rare and Threatened Plants of North-eastern New South Wales, p.211. 

Prostanthera sp. Bundjalung National Park (B.J. Conn 3471) sensu New South Wales 
Threatened Species Conservation Act 1995 No 101, p. 113. 
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Low spreading, weak subshrub, 0.2-0.3 m high. Branches subterete, laterally 2-ridged, 
hairs restricted to area between the ridges; hairs antrorse, ± appressed, 0.4-0.7 mm 
long, white; glands scattered and usually very sparse. Leaves dull green above, paler 
below, non-aromatic; petiole 1-2 mm long, grading into base of lamina; lamina 
spathulate, (3-)4-6(-8) mm long, (2.5-)3.5-5 mm wide, sparsely hairy, particularly on 
midrib and veins, hairs 0.3-0.4 mm long; base attenuate; margin entire, slightly 
recurved; apex rounded; venation indistinct, midrib slightly raised basally. 
Inflorescence a frondose racemiform conflorescence, uniflorescence monadic; 
4-10-flowered [per conflorescence]. Podium 0.5-1.4 mm long, glandular, glabrous or 
with an occasional hair. Prophylls not persistent, usually only base persisting, inserted 
just below the calyx [propodium to anthopodium ratio 3.5—6.7], narrowly elliptic, 

1.2- 1.5 mm long, 0.2-0.3 mm wide, moderately hairy (hairs 0.1-0.2 mm long), sparsely 
glandular; base attenuate; margin entire, slightly recurved; apex attenuate; venation 
not visible. Calyx light green; outer surface glabrous basally, densely hairy near mouth 
and on margin of lobes, with hairs white, spreading, multicelled, 0.8-1 mm long, 
moderately glandular; inner surface glabrous; tube 2.5-3 mm long; abaxial lobe 
transversely broad-ovate to broadly ovate, 1.5-3 mm long, 3-3.6 mm wide at base, 
apex rounded; adaxial lobe transversely ovate, 1.5-2 mm long, 2.6-3.5 mm wide at base, 
apex obtuse to rounded. Corolla 8-10 mm long, pale mauve, white with deep yellow 
dots in throat and inner abaxial-mcdian surface of tube; outer surface glabrous basally, 
distally sparsely to moderately hairy, hairs 0.2-0.4 mm long, spreading, sparsely 
glandular; inner surface glabrous, except mouth and base of lobes sparsely hairy, hairs 
0.1-0.4 mm long; tube c. 4 mm long; abaxial median lobes transversely broad-spathulate, 
4-4.5 mm long, 4.5-5 mm wide, apex irregular and rounded, usually bilobed; lateral 
lobes elliptic, c. 4 mm long, 2.3-2.5 mm wide, apex slightly irregular, rounded to 
slightly retuse; adaxial median lobe-pair depressed ovate to very depressed ovate, 

2.3- 2.5 mm long, 6-6.5 mm wide, apex rounded, irregular. Stamens inserted 
1.2-1.5 mm above base of corolla; filaments 2.2-3.Z mm long; anthers 0.8-1 mm long, 
lobes cristate on basal dorsal surface with narrowly triangular trichomes and with 
small acumen basally, connective extended to form a basal appendage 0.5-0.6 mm 
long, terminating in 4-6 narrowly triangular trichomes. Pistil 5.5-6 mm long. Mericarps 
1-1.8 mm long. Fig. 4. 

Flowering: February-June. Fruiting: only recorded in fruit in February. 

Other specimens examined: New South Wales: North Coast: Bundjalung National Park: 20 km SW 
of Evans Head, Griffith s.n., May 1982, (NSW 218973); 7.5 km W of Black Rocks, Griffith s.n., 27 May 
1988 (MEL, NSW 218975); Jerusalem Creek, 10 miles directly SSW of Evans Head, J.A. & 
D.J. McGillivray 1944, 26 June 1966 (NSW 229300); Jerusalem Creek Track, c. 0.6 km N of the Gap 
Road junction with road to Booroora Rest Area, Timmis s.n., 29 May 1990 (NSW 229332). 

Distribution: this species is only known the Jerusalem Creek area of the Bundjalung 
National Park, New South Wales. 

Habitat: this species occurs in a coastal, wet shrubland/heathland which is dominated 
by Banksia integrifolia, B. ericifolia, Allocasuarina littoralis, Hibbertia serpyllifolia, Schoenus 
brevifolius, Adrastaea salicifolia and Boronia falcifolia. The soil is a white siliceous sand 
with a high organic content. 

Etymology: the specific epithet is from the Latin palustris, swampy, referring to the 
habitat in which this species occurs. 

Notes: this species is characterised by having small flowers, spathulate non-aromatic 
leaves. The affinities of this species is not known. This species has been included in the 
modified key in this paper (see above). 

Conservation status: although this species occurs in the Bundjalung National Park, 
it is regarded as rare and possibly endangered (Risk Code = 2RCi). This species is 
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Fig. 4. Prostanthera palustris. a, flowering branchlet. b, flower in leaf axil, with other flower 
undeveloped, c, stamens, showing dorsal and ventral surfaces, and appendage, d, detail of calyx 
and prophylls (a from Conn 3471; b-d from Griffith 4359). Scale bar: a = 30 mm; b = 6 mm; c = 20 
mm; d = 40 mm. 
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listed as 'Prostanthera sp. Bundjalung National Park (B.J. Conn 3471)' under the New 
South Wales Threatened Species Conservation Act 1995 No 101, p. 113, as 'Schedule 2, 
Vulnerable Species'. 


Acknowledgments 

Since 1992, the following people have generously offered assistance and advice to me 
during my study of Prostanthera junonis: J. Allen (Gosford City Council), S. Bell 
(Waratah), Dr E. Brown (NSW), A. Clements (North Sydney), R. Coveny (NSW), 
J. Doney (Gosford), G. Fensom (Mt Annan Botanic Gardens), D. Godden (NSW), 
M. Matthes (National Parks & Wildlife Service, Hurstville), R. Miller (Bankstown 
Native Garden, Picnic Point), R. Payne (Umina Beach), K. Radford (then NSW), 
A. Rodd (Annandale), D. Tierney (Gosford), B. Timmis (Kangaroo Valley). J. Allen, 
J. Doney, D. O'Brien (Ourimbah). C. Manners (Ourimbah), R. Miller and R. Payne 
provided information on Prostanthera askania. 1 gratefully thank them for their help. Dr 
Peter Wilson (NSW) kindly provided advice on the latin descriptions and Lesley Elkan 
(NSW) prepared the illustrations. 


References 

Althofer, G.W. (1978). Cradle of Incense — The Story of Australian Prostanthera. (Society for 
Growing Australian Plants: [Sydney!). 

Briggs, J.D. and Leigh, J.H. (1996) Rare or Threatened Australian Plants, revised edition. (CSIRO: 
Collingwood). 

Conn B.J. (1984) A taxonomic revision of Prostanthera Labill. section Klanderia (F.v. Muell.) Benth. 
(Labiatae). ]. Adelaide Bot. Gard. 6: 207-348. 

Conn, B.J. (1992) Prostanthera. Pp. 646-662 in Harden, G.J. (ed.) Flora of New South Wales, vol. 3. (New 
South Wales University Press: Kensington). 

Conn, B.J. (1995) Description of inflorescence axes in the genus Logania R.Br. (Loganiaceae). Kew 
Bull. 50: 777-783. 

Conn B.J. (1996) Distribution of Prostanthera sp. 8 'Somersby', Somersby Industrial Estate, City of 
Gosford, NSW. Unpublished report, Australian Museum. 

Tierney, D.A. (1996) Prostanthera sp. ‘Somersby’; is recovery possible? Unpublished Master of Natural 
Resource Management thesis. University of New England. 


Manuscript received 2 April 1997 
Manuscript accepted 15 August 1997 


245 


A revision of Baeckea (Myrtaceae) in eastern 
Australia, Malesia and south-east Asia 

A.R. Bean 


Abstract 

Bean, A.R. (Queensland Herbarium, Meiers Road, Indooroopilly, Queensland 4068) 1998. A revision of 
Baeckea (Myrtaceae) in eastern Australia, Malesia and south-east Asia. Telopca 7(3): 245-268. All species 
from eastern Australia, Malesia and south-east Asia belonging to Baeckea sens. str. are listed with 
full synonymy, distribution maps and notes on habitat. Baeckea stenophylla F. Muell. is reduced to 
synonymy under B. frutescens L. Three new species from Queensland and New South Wales are 
described and illustrated: Baeckea trapeza, Baeckea omissa and Baeckea kandos; and the new 
combination B. latifolia is made, based on B. gunniana var. latifolia Benth. Keys are provided for 
the identification of the genera of Subtribe Baeckeinae and for all species of Baeckea from eastern 
Australia, Malesia and south-east Asia. A list of excluded names for this region is given. 


Introduction 

Bentham (1865) established a broad concept for the genus Baeckea, which prevailed for 
over a century. However, recent studies (Trudgen 1986; Trudgen 1987; Bean 1995; Bean 
1997a) have shown that many species previously placed in Baeckea should be excluded 
from it, and placed in new or reinstated genera. Hence the newly circumscribed genus 
Baeckea comprises only 14 species, all confined to Australia, except for the type species, 
B. frutescens L., which extends from eastern Australia through Malesia to southern China. 


Geography and ecology 

Baeckea is widespread along the coast and tablelands of south-eastern Australia. Two 
species occur in Western Australia, both in the cool, high-rainfall areas near Albany, in 
heathy swamps. Baeckea is absent from South Australia and Northern Territory. The 
northern limit of the genus (excluding B. frutescens) is reached by B. trapeza at 
Blackdown Tableland (23“45'S, c. 800m altitude), and the northern coastal limit is 
achieved by B. imbricata at Cooloola National Park (26'04’S). 

Most species of Baeckea apparently require a high water table, and hence they are 
found in swamps and heathlands; however, two species (B. brevifolia and B. kandos) 
commonly grow on sandstone rocks. With the exception of B. frutescens, Baeckea 
species are of temperate climates. Greatest species diversity is reached on the Central 
Coast and Central Tablelands of New South Wales. Two species (B. gunniana and 
B. utilis) extend to alpine communities, above 2000 metres altitude, near Mt Kosciusko 
(Thompson and Gray 1981). 


Materials and methods 

This study is based upon an examination of herbarium material from A, BM, BRI, 
CANB, G, GH, HAL, HO, K, L, MEL, NE, NSW and QRS, as well as photographs and 


246 


Telopea 7(3): 1997 


microfiche from K, LINN and G-DC. Most species have been seen in the field to 
examine bark, habit and habitat, and to collect suitable floral material for later 
herbarium study. Measurements of leaves and fruits, and the presence or absence of 
oil glands on various plant structures, are based on dried herbarium specimens, and 
the leaves measured are those on flowering branches. Measurements of floral parts are 
based on material preserved in spirit, or reconstituted by boiling them in water. 
A minimum of three collections per taxon, from throughout the geographical range of 
the taxon, are used to compile floral data. Distribution maps indicate the presence of 
a herbarium specimen record within a given 0.5 x 0.5 degree square (corresponding to 
the 1:100 000 map sheets). Species are arranged in perceived systematic order. 


Taxonomy 

Key (for eastern and northern Australia*, New Caledonia, Malesia and south-east 
Asia) to the genera comprising Subtribe Baeckeinae 


1 Ovules and seeds reniform, not angular; ovary 3-locular . 2 

Ovules and seeds discoid, angular; ovary 2- or 3-locular . 4 

2 Some stamens opposite centre of petals . Euryomyrtus 

No stamens opposite centre of petals .. 3 

3 Ovules 2 per loculus; stamens 5-8 . Ochrosperma 

Ovules 8-13 per loculus; stamens 14-18 . Triplarina 

4 Stamens fused into 5 antesepalous bundles . Astartea 

Stamens completely free . 5 

5 Anthers adnate, dehiscing by pores or short divergent slits . Babingtonia 

Anthers versatile, dehiscing by long parallel slits . 6 

6 Inflorescences 1-flowered; peduncles <0.5 mm long or absent; sepals simple; ovary 

2-locular, rarely 3-locular . Baeckea 

Inflorescences 3-35-flowered; peduncles 3-9 mm long; sepals compound; 
ovary 3-locular ....... genus nov.** 


* includes Northern Territory, Queensland, New South Wales, Australian Capital 
Territory, Victoria and Tasmania. 

**monotypic genus from Northern Territory, unpublished. 

Baeckea L., Sp. Plant. 358 (1753) 

Type: B.frutescens L. 

Tjongina Adans., Fam. PI. 2: 234 (1763), nom. illeg. 

Type: Baeckea frutescens L. 

Jungia Gaertn., Fruct. Sem. PI. 1: 175 (1788), nom. illeg. non Fabr. (1759); Baeckea sect. 
Jungia Baill., Hist. PI. 6: 358 (1876). 

Lectotype: Jungia imbricata Gaertn. (fide R. McVaugh, Taxon 5 (1956) 142) = Baeckea 
imbricata (Gaertn.) Druce 
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Imbricaria Sm., Trans. Linn. Soc. London 3: 257 (1797), nom. illeg. non Juss. (1789). 
Baeckea sect. Imbricaria Baill., Hist. PI. 6: 358 (1876). 

Lectotype: Imbricaria crenulata Sm. (fide R. McVaugh, Taxon 5 (1956) 141) = Baeckea 
imbricata (Gaertn.) Druce 

Neuhofia Stokes, Bot. Mat. Med. 1: 439 (1812). 

Type: Neulwfia rosmarinifolia, nom. illeg. (= Cedrela rosmarinus Lour.). 

Schidiomyrtus Schauer, Linnaea 17: 237 (1843) 

Baeckea sect. Schidiomyrtus (Schauer) F. Muell., Fragm. 1: 29-30 (1858) 

Lectotype: Schidiomyrtus crenulata (Sm.) Schauer (fide R. McVaugh, Taxon 5 (1956) 146) 

= Baeckea imbricata (Gaertn.) Druce 

Drosodendron M. Roemer, Fam. Nat. Syn. Monogr. 1: 140 (1846). 

Type: Drosodendron rosmarinus (Lour.) M. Roemer (= Cediela rosmarinus Lour.) 

Mollia J.F. Gmel., nom. rej. (fide I.C.B.N. (1988) No. 4960). 

Shrubs, all parts glabrous. Bark grey, scaly or papery, persistent. Branchlets more or 
less terete, with finely reticulate epidermis, shedding irregularly as branchlets expand; 
flanged or not. Leaves opposite, decussate, exstipulate, microphyllous, oil glands 
conspicuous, margins entire or denticulate. Inflorescences solitary, axillaiy. Flowers 
actinomorphic, bisexual, 5-merous. Peduncles absent or very short, pedicels terete. 
Bracteoles 2, conduplicate, caducous or rather persistent, leaving a prominent scar, 
marking the junction of pedicel and peduncle. Hypanthium obconical to campanulate, 
smooth, adnate to ovary, and continuing above ovary summit. Sepals simple or rarely 
compound, persistent, thin or occasionally with a thickened cential area, margins 
entire or fimbriate. Stamens free, in a single whorl, shorter than petals. Filaments 
terete, tapering towards the apex; anthers versatile, dorsifixed, bilocular, opening by 
longitudinal slits; connective gland globular, smaller than anther cells. Ovary inferior, 
2-locular (rarely 1- or 3-locular), ovules arranged in two longitudinal rows, 
perpendicular to long axis of placenta; placenta peltate. Style simple, terete, emerging 
through, but free from, the floral disc, lengthening after anthesis, stigma capitate, 
papillose. Fruits capsular, hemisperical to cylindrical, chartaceous to woody, crowned 
by persistent sepals, dehiscing loculicidally, valves included. Seeds discoid or cuboid, 
with rounded outer surface and flat sides, angular, surface finely reticulate or smooth, 
not arillate. Embryo with small cotyledons on a slender neck attached to a large radicle. 


Key to species of Baeckea in eastern Australia and Malesia 

1. Leaves linear, more than 6 times longer than wide . 2 

Leaves oblanceolate, elliptical or ovate, less than 6 times longer than wide 5 

2. Leaves in clusters at each node, ovary 2-3-locular . 1. B. frutescens 

Leaves solitary at each node, ovary always 2-locular . 3 

3. Stamens 5-6(-7); ovules 8-11 per loculus; leaves 0.8-1.2 mm wide . 

. 3. B. leptocaulis 


Stamens 8-12; ovules 11-15 per loculus; leaves 0.5-1.0 mm wide . 4 

4. Leaves 6-17 mm long, apex acute to acuminate . 2. B. linifolia 

Leaves 3.3-5.8 mm long, apex obtuse . 9. B. kandos 
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5. Leaves sessile . 12. B. brevifolia 

Leaves petiolate . 6 

6. Leaves 1-1.5 times longer than wide (orbicular to broadly ovate) . 

. 4. B. imbricata 


Leaves 1.5-6 times longer than wide (oblanceolate to elliptical) . 7 

7. Leaf margins denticulate throughout . 5. B. diosmifolia 

Leaf margins entire, or denticulate near apex . 8 

8. Leaves 2.3-5.3 mm wide, flat . 11. B. latifolia 

Leaves 0.5-2.3 mm wide, concavo-convex . 9 

9. Pedicels 0.4-1.6 mm long . 10 

Pedicels 1.6-2.5 mm long . 10. B. utilis 

10. Stamens 4-6; ovary 1-locular . 8. B. gunniana 

Stamens 8-11; ovary 2-locular . 11 


11. Leaves 1.8-3.3 mm long; hypanthium 1.2-2 mm long; ovules 11-12 . 

. 7. B. omissa 


Leaves 3.3-4.5 mm long; hypanthium 2-2.5 mm long; ovules 14-15 . 

. 6. B. trapeza 


1. Baeckea frutescens L., Sp. PL: 358 (1753). 

Type: China: Guangzhou (Canton) Guangdong province, P. Osbeck s.n., 1750-1752 (holo 
LINN, microfiche BRI). 

Baeckea chinensis Gaertn., Fruct. Sem. PI. 1:157, t. 31 (as B. sinensis) (1788). 

Type: t. 31 in Fruct. Sem. PI. 1 

Cedrela rosmarinus Lour., FI. Cochinch.: 160 (1790); Neuhofia rosmarinifolia Stokes, Bot. 
Mat. Med. 1: 439 (1812), nom. illeg.; Itea rosmarinus (Lour.) Schult. in Roem. & Schult., 
Syst. Veg. 5: 408 (1819); Drosodendron rosmarinus (Lour.) M.Roemer, Fam. Nat. Syn. 
Monogr. 1: 138 (1846); Baeckea cochinchinensis Blume, Ann. Mus. Bot. Lugduno- 
Batavum 1: 69 (1849), nom. illeg. 

Type: 'Habitat frequenter in locis arenosis, ad boream sitis in Cochinchina. Vidi etiam 
sponte nascentem in insulis circa Macaum in China' (holo ?BM n.v.) 

Baeckea cumingeana Schauer in Walp., Repert. Bot. Syst. 2: 920 (1843). 

Type: 'in Malacca', H. Cuming 2269, 1837-1840 (holo K n.v., photo at BRI). 

Baeckea ericoides Schltdl., Bot. Zeitung 4: 724 (1846). 

Type: Sumatra littus, F.W. Junghuhn s.n., 1840-1842 (holo HAL). 

Baeckea sumatrana Blume, Ann. Mus. Bot. Lugduno-Batavum 1: 69-70 (1849). 

Type: Palembang, Sumatra, (holo L? n.v.) 

Baeckea stenophylla F. Muell., Fragm. 1:13 (1858), syn. nov. 

Type: Queensland. Moreton Island, F. Mueller s.n., August 1855 (holo MEL [MEL 73046]) 
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Shrub or tree to 8 m high. Bark grey, fibrous, persistent. Branchlets grey, segments flat, 
not flanged, margins entire; oil glands present or absent. Leaves in clusters at each 
node, linear, straight, plano-convex, not keeled, 5.5-11.5 mm long, 0.4-0.8 mm wide, 
oil glands visible on both surfaces, midvein not visible, margins entire, apex obtuse or 
acute, base narrowly cuneate; petioles 0.5-0.6 mm long. Peduncles absent or up to 
0.2 mm long; pedicels 0.8-1.7 mm long; bracteoles narrowly lanceolate, c. 1.5 mm long, 
caducous before anthesis, apex acute, margins entire. Hypanthium obconical to 
campanulate, 1.5-2.2 mm long, smooth, fused to the ovary except distally. Sepals 
simple, semiorbicular, 0.4—0.9 x 0.6—1.1 mm, thin, apex obtuse, margins entire. Corolla 
up to 5 mm across; petals white, orbicular, 1.1-1.8 mm across, oil glands present, 
margins entire. Stamens 7—13, in groups of 1-3 opposite each hypanthium lobe, 
stamen opposite sepal shorter than remainder; filaments 0.5-0.8 mm long, not 
glandular; anthers versatile, c. 0.25 mm long, connective gland brown, c. one-quarter 
as long as anther cells. Style terete, c. 1.2 mm long at anthesis, stigma broadly capitate. 
Ovary 2- or 3-locular, roof of ovary concave, ovules 12-18 per loculus, arranged in two 
longitudinal rows on placenta. Fruit hemispherical to campanulate, 1.6-2.0 x 2.3-2.S mm, 
valves inconspicuous, not woody, enclosed. Seeds c. 0.5 mm long, brown. 

Distribution and habitat: B. frutescens is widespread from south-east Asia to 
Australia, including southern China (Guangdong, Guangxi, Fujian and Jiangxi 
provinces (Anon. 1972)), Thailand, Malaya, Sumatra, Borneo, Celebes, New Guinea, 
Queensland and New South Wales (Fig. 1). It is not known to occur in Java, Lesser 
Sunda Islands or the Philippines. It grows in deep sandy soils which are seasonally 
wet. In southern Queensland and New South Wales it occurs in heathland or 
sedgeland with Bnnksia spp., Gahnia sieberiann Kunth or Bomtiin falcifolia A. Cunn. 
On Cape York peninsula, it grows in Melaleuca woodland or 'scrub' of Astcromyrtus 
lysicephala (F. Muell. & F.M. Bailey) Craven. In Malesia and south-east Asia, it grows 
on poor sandy or ultrabasic soils, in shrubland, often at high altitudes. 

Phenology: flowering may occur in every month of the year, but the main period in 
Australia is October-February; with fruiting between February and August. 

Notes: the type of B. stenophylla has a 2-locular ovary, and it has traditionally been 
separated from B. frutescens on this basis. However, flowers with 3-locular ovaries and 
2-locular ovaries can be found on the same plant, and 3-locular ovaries are common in 
the geographical area considered to comprise B. stenophylla. Moreover, 2-locular 
specimens of B. frutescens from Malesia and south-east Asia can readily be found. 
There are no other correlated differences between 2-locular specimens and 3-locular 
specimens, hence B. stenophylla is reduced to synonymy under B. frutescens. 

The type of Cedrela rosmarinus has not been seen by the present author, and the 
synonymy is based on the opinion of Merrill (1935). 

Conservation status: B. frutescens is a common and widespread species. 

Selected specimens: China: Botanic Gardens, Guangzhou, Yip 72,15 Oct 1979 (BR1). 

Thailand: Mt Luang, Udawn, Hennipman 3573, Jan 1966 (L). 

Malaya: Klang Gates, Selangor, Balgooy 2732,13 July 1975 (BRI); Gunong Padang, Whitmore FRI 
12643, 19 Sep 1969 (A). 

Borneo: Mengalong F. Res., Sabah, Madani & Ismail SAN 111384, 12 Sep 1985 (BRI); Mile 5 Rashna 
road, Nabawan, Sabah, Sundaling SAN 83864, Aug 1976 (K, KEP, L, SAR, SING). 

Indonesia: Celebes: Selatan, E. side of Lake Matano, De Vogel 5855, 18 June 1979 (BRI); subdivision 
Malili, behind Noeha, Eyma 3348, Aug 1938 (L). 

Irian Jaya: Tobie, Kebar Valley, Schram BW 7959, Nov 1958 (CANB, L, LAE). 

Sumatra: Kota Pinang district, Toroes 4163, Apr 1933 (A). 
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Papua-New Guinea: Green River, c. 140 km S of Vanimo, Waterhouse BMW2609 & Obedi, 16 May 
1992 (BRI). 

Australia: Queensland: Cook: Crystal Creek swamp, north-east of Vrylia Point, Godwin C2128, Aug 
1981 (QRS); 3.5 km N of Massey Creek on Silver Plains station, Clarkson 3624 ,11 Nov 1980 (BRI, 
DNA, K, NSW, PERTH, QRS); Olive River, Cape York peninsula, Webb & Tracey 13853, Sep 1974 
(BRI, QRS). Port Curtis: Littabella N.P., c. 40 km NW of Bundaberg, Bean 7008 ,18 Nov 1993 (A, BRI, 
L); Clinton Lowland, Shoalwater Bay, Thompson 81 ,10 Feb 1992 (BRI, NSW, PERTH). Wide Bay: 
1 km W of Dilli Village, Fraser Is., Bean 8087, 22 Nov 1994 (BRI, K, MEL). Moreton: Sippy Creek, 
Coaldrake QCC 96, 4 Jan 1951 (BRI). 

New South Wales: North Coast: Tyagarah, 8 km NW of Byron Bay, Bean 7641 ,23 Apr 1994 (BRI, L, 
MEL, NSW); Broadwater NP, north of Evans Head, Bean 8006 ,12 Nov 1994 (BRI); Link Road, N of 
Sawtell, Bean 11737, Mar 1997 (BRI, NSW); Hat Head to Kinchela Creek, Briggs, Jan 1962 (NSW). 

2. Baeckea linifolia Rudge, Trans. Linn. Soc. London 8: 297 (1807). 

Type: New South Wales: 'prope Port Jackson in Nova Hollandia', collector unknown, 
undated (holo BM n.v., photo BRI). 

Baeckea trichophylla Spreng., Syst. Veg. 4: 149 (1827); Baeckea linifolia f. trichophylla 
(Spreng.) Domin, Biblioth. Bot. 89: 450 (1928). 

Type: Nov. Holl., F.W. Sieber 280, 1823 (iso G, GH, K n.v., photo BRI). 

Baeckea linifolia var. brevifolia F.Muell. ex Benth., FI. Austral. 3: 80 (1867). 

Type: New South Wales, near Mt Imlay, F. Mueller s.n., undated (holo K n.v., photo BRI). 

Shrub to 3 m high. Bark grey, scaly, persistent. Branchlets grey, segments flat, flanged, 
margins entire; oil glands absent or present. Leaves solitary at each node, linear, 
straight, concavo-convex to involute, not keeled, 6-17 mm long, 0.5-1.0 mm wide, oil 
glands visible on both surfaces, midvein not visible, margins entire, apex acute to 
acuminate, base cuneate; petioles c. 0.5 mm long. Peduncles absent or up to 0.4 mm 
long; pedicels 0.6-2.5 mm long, bracteoles linear, 1.6—3.3 mm long, caducous before 
anthesis, apex acuminate, margins entire. Hypanthium obconical, 1.7-2.7 mm long, 
smooth, fused to the ovary except distally. Sepals simple, deltate, crescent-shaped or 
semi-orbicular, 0.4-1.1 x 0.8-1.4 mm, thick, apex acute to acuminate, rarely obtuse, 
margins entire or denticulate. Corolla up to 5.5 mm across; petals white, orbicular, 
1.6-3.0 x 1.6-2.7 mm, oil glands present, margins entire. Stamens 8-12, in groups of 

1- 3 opposite sepals, stamen opposite calyx-lobe shorter than remainder; filaments 
c. 0.8 mm long, not glandular; anthers versatile, c. 0.3 mm long, connective gland 
brown, c. 0.25 times as long as anther cells. Style terete, 0.7-1.2 mm long at anthesis, 
stigma broadly capitate. Ovary 2-locular, roof of ovary concave, ovules 11—15 per 
loculus, arranged in two separated longitudinal rows or somewhat radially arranged 
around placenta. Fruit ovoid-cylindric to campanulate, 1.7-2.0 x 2.0-2.5 mm, valves 
inconspicuous. Seeds c. 0.6 mm long, pale brown. 

Distribution and habitat: Baeckea linifolia extends from Springbrook and Binna Burra 
in the extreme south of Queensland, throughout eastern New South Wales, to eastern 
Victoria (Fig. 2). It often grows along creek-banks in sheltered forested sites, but it also 
grows in open heathland on hillsides on relatively xeric sites. 

Phenology: flowering occurs from December-June; fruiting from March-December. 

Affinities: B. linifolia is closely related to B. frutescens, but differs by its consistently 

2- locular ovary, acute sepals, larger petals and leaves borne singly at each node. 

Conservation status: B. linifolia is a common and widespread species. 

Note: there is much variation in the leaf length of B. linifolia, and the shorter-leaved 
material has been separated as B. linifolia var. brevifolia, particularly in Victoria. 
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However, short-leaved material can occur throughout the range of B. linifolia, and 
appears to be correlated to the habitat in which the plants are growing. Plants growing 
in relatively xeric sites in heathland may have quite short leaves, while nearby plants 
growing on creek-banks or in sheltered gullies may have long leaves. 

Selected specimens: Queensland: Moreton: Daves Creek circuit, Lamington N.P., Forster P1F15972 

6 Ltriper, 27 Dec 1994 (Bid, MEL, NSW); Springbrook, SW of Mudgeeraba, Bean 7310 ,16 Jan 1994 
(AD, BRI, NSW); Springbrook, White 6220, Sep 1929 (A). 

New South Wales: North Coast: along Boogarem Ck, above falls. Nullum S.F., Floyd AGF1284, 
26 June 1979 (NSW); Koonyum Range, west of Mullumbimby, Bean 6183, 17 July 1993 (BRI, 
CANB, MEL, NSW); Rocky Creek, Whian Whian S.F., N of Lismore, Bean 7967 ,15 Oct 1994 (BRI). 
Central Coast: Northbridge, Sydney, Helms 734, 9 Apr 1922 (A); top of Bulli Pass, 35 miles S of 
Sydney, Rodway 1746, 12 May 1935 (A, K). Central Tablelands: Newnes S.F., 2.4 km NNE of 
Forestry Hut, Benson 1243 et al, 22 Mav 1978 (NSW); Braeside Walk, Blackhcath, Blue Mtns, Collier 
3181, 15 May 1988 (HO); Bridal Veil falls, Wentworth Falls, Constable s.n., 31 Dec 1959 (A, NSW); 
Maddens Plain, 2 km NE of Sublime Point, Covcny 11107 & Taylor, June 1982 (A, K, NSW). South 
Coast: Mt Currockbillv, 50 miles SW of Nowra, Rodway 3072, Jan 1940 (A); 4.5 km ENE of Mt 
Tianjara, Adams & Paijmans 3825, 26 Mar 1981 (CANB); Nadgee Nature Reserve, junction of 
sendee track and track to Mt Nadgee trig., Parris 9843,9 Dec 1977 (CANB, NSW). Southern 
Tablelands: Corang Trig station, northern Budawang Range, Olsen s.n., 15 Feb 1969 (NSW). 

Victoria: East Gippsland: 0.5 miles NE of Maramingo Creek, near Genoa, Melville 2711 & Wakefield, 

7 Jan 1953 (K, MEL, NSW); c. 4 km WNW of Mallacoota, Clarke 1919 ,21 Feb 1989 (BRI, CANB, MEL, 
NSW); 0.6 km along Pipeline track, Mallacoota, jobson 4161, Mar 1996 (BRI, CANB, MEL, NSW). 

3. Baeckea leptocaulis Hook, f., Icon. PI. 3: t. 298 (1840). 

Type: Tasmania: Rocky Cape, R.C. Gunn 817/1842, 22 February 1838 (holo BM; iso: HO, 
NSW). 

Shrub 0.3-1 m high, or rarely to 2.5 m. Bark shedding in papery layers. Branchlets grey 
or brown, segments flat, not flanged, margins entire; oil glands absent. Leaves solitary 
at each node, linear, straight, plano-convex to concavo-convex, not keeled, 
4.5-10.0(—12.5) mm long, 0.8-1.2 mm wide, oil glands visible on both surfaces, midvein 
not visible, margins entire, apex acute, base cuneate; petioles 0.8-1.4 mm long. 
Peduncles c. 0.5 mm long; pedicels 1.5-3.5 mm long, bracteoles linear, c. 2.5 mm long, 
caducous before anthesis, acuminate, margins entire. Hypanthium obconical, 1.6-2.6 mm 
long, smooth, fused to the ovary except distally. Sepals simple, oblong to deltate, 
c. 0.8 x 0.9 mm, thick, apex obtuse, margins entire. Corolla up to 6 mm across; petals 
white, orbicular, 1.6-2.2 x 2.0-2.5 mm, oil glands present though rather obscure, 
margins entire. Stamens 5 or 6, very rarely 7, scattered, but not opposite petals, all 
about same length; filaments c. 0.7 mm long, not glandular; anthers versatile, c. 0.3 mm 
long, connective gland brown, c. a quarter as long as anther cells. Style terete, c. 1.0 mm 
long at anthesis, stigma broadly capitate. Ovary 2-locular, roof of ovary concave, 
ovules 8-11 per loculus, arranged in two longitudinal rows on placenta. Fruit 
cylindrical to campanulate, 2.0-2.8 x 2.0-2.8 mm in diameter, valves inconspicuous. 
Seeds c. 1.1 mm long, pale brown. 

Distribution and habitat: Baeckea leptocaulis is endemic to Tasmania, where it is 
widespread throughout the western one-third of the island (Fig. 3), at altitudes from 
20-900 metres, lt grows in wet heathland with species such as Restio coinplanatus R.Br., 
Sprengelia incamata Sm., Bauera rubioides Andrews, Gymnoschoenus sphaerocephalus 
(R.Br.) Hook. f. (Button grass) and Epacris spp. 

Phenology: B. leptocaulis flowers between December and March, and bears fruits 
between March and November. 

Affinities: B. leptocaulis is closely related to B. linifolia, but differs by having 5 or 6(—7) 
stamens per flower (8-12 for linifolia), obtuse sepals (mostly acute or acuminate for 
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linifolia), 8-11 ovules per loculus (11-15 for linifolia), and rathery papery bark (scaly 
for linifolia). 

Conservation status: B. leptocaulis is a common and widespread species. 

Selected specimens: Tasmania: North West: Horton River, Moscal 7589, 13 Apr 1984 (BISH, HO, 
MEL). South West: near Hibbs Lagoon, Buchanan 1850, 7 Dec 1983 (HO); north side of Mt Gaffney, 
Buttermore 58 ,14 Jan 1986 (HO); Middle Giblin River basin, 8 km NW of Mt Gaffney, 13 km N of 
Mulcahy Bay, Croft 10144 & Richardson, 17 Feb 1989 (CANB, HO, MEL, NSW); 1.5 km N of Elliot 
Bay, Moscal 9871 ,1 Mar 1985 (BRI, HO, NSW); north-west slopes of Sentinel Range, Moscal 10958, 
25 May 1985 (AD, HO, MEL); Port Davey, Hubble s.n., 15 Feb 1948 (HO); Wart Hill, Moscal 9847, 28 
Feb 1985 (BRI, CANB, HO); between Deadmans Bay and Lousy Bay, Buchanan 9613, 19 Jan 1987 
(HO); foot of Moraine A, Western Arthur Range, Collier 1979, 7 Dec 1986 (HO); S end of Moinee 
Ridge, Cox Bight, Orchard 5785, 31 Dec 1982 (HO, MEL). West Coast: Burgess Creek, Buchanan 
11665 ,26 Jan 1990 (HO); Gordon Plains, Collier 1233 ,16 Feb 1986 (HO); 9 km N from Balfour, Davies 
1156 et al., 22 Jan 1989 (CANB, HO, MEL); Lake Curly, larman s.n., 8 Feb 1985 (HO); slopes of 
Mt Wright, Gordon s.n., 15 Dec 1942 (HO); Mt Balfour, Moscal 4921, 17 Dec 1983 (CANB, HO); 
Lindsay River, Moscal 5083, 20 Dec 1983 (CANB, HO, NSW); Forked Tree Hill, Dempster Plains, 
Moscal 7626, 14 Apr 1984 (BM, HO); 5 km S of Neasey Plains, Moscal 7265, 30 Mar 1984 (CANB, 
HO); 1 km NE of Strahan, Moscal 5279, 6 Jan 1984 (HO). 
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Fig. 1. 


Fig. 2. 


Fig. 3. 


Fig. 1. Distribution of Baeckea frutescens •; Baeckea trapeza 0 

Fig. 2. Distribution of Baeckea linifolia •; Baeckea kandos 0 

Fig. 3. Distribution of Baeckea omissa 0; Baeckea leptocaulis •; Baeckea diosmifolia 
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4. Baeckea imbricata (Gaertn.) Druce, Bot. Soc. Exch. Club Brit. Isles, supp. 2. 608 (1917). 

Jungia imbricata Gaertn., Fruct. Sem. PI. 1:175 (1788); Mollia imbricata (Gaertn.) J.F. Gmel., 
Syst. Nat.: 420 (1791); lmbricaria crenulata Sm., Trans. Linn. Soc. London 3: 259 (1797), 
nom. illeg.; Stereoxylon crenulata (Sm.) Poir., Encycl., Suppl. 5: 247 (1817); Escallonia 
crenulata (Sm.) Schult., Syst. Veg. 5:329 (1819); Baeckea crenulata (Sm.) DC., Prodr. 3: 230 
(1828); Schidiomyrtus crenulata (Sm.) Schauer, Linnaea 17: 237 (1843). 

Type: New South Wales: Botany Bay, /. Banks & D. Solander s.n., April-May 1770 (holo 
BM n.v., photo BRI). 

Jungia tenella Gaertn., Fruct. Sem. PI. 1: 176 (1788); Schidiomyrtus tenella (Gaertn.) 
Schauer, Linnaea 17: 237 (1843); Baeckea crenulata var. tenella (Gaertn.) Benth., 
FI. Austral. 3: 78 (1867); Baeckea imbricata var. tenella (Gaertn.) Hochr., Candollea 2. 467 
(1925); Baeckea imbricata var. typica Domin, Biblioth. Bot. 89: 450 (1928), nom. inval. 

Type: New South Wales: Botany Bay, /. Banks & D. Solander No. 53, April-May 1770 
(holo BM). 

Baeckea diosmoides Sieber ex DC., Prodr. 3: 230 (1828); Schidiomyrtus siebeii Schauer, 
Linnaea 17: 237 (1843), nom. illeg. 

Type: Nov. Holl., F.W. Sieber 277,1823, (holo G-DC, microfiche BRI; iso GH). 

Shrub to 0.6 m high, rarely to 1.5 m high. Bark grey, scaly. Branchlets grey, segments 
flat to convex, slightly to conspicuously flanged, margins entire; oil glands absent. 
Leaves solitary at each node, elliptical, broadly ovate or orbicular, straight, flat, not 
keeled, 2.4-5.4(8.0) mm long, 2.0-3.9(6.7) mm wide, oil glands obscure on both 
surfaces, midvein not or faintly visible, margins entire or denticulate in upper half of 
leaf, apex obtuse or acute, base cuneate, obtuse or cordate; petioles absent or up to 
0.3 mm long. Peduncles absent or up to 0.4 mm long; pedicels 0.3-0.8(1.2) mm long, 
bracteoles lanceolate, 1.5-2.5(3.5) mm long, often persistent to anthesis, apex acute to 
acuminate, margins entire. Hypanthium obconical, 1.5-2.5(3.0) mm long, smooth or 
faintly ribbed, fused to the ovary except distally. Sepals simple, oblong, 0.7-1.2(1.8) x 
0.8-1.2(1.8) mm, thin, apex obtuse, margins entire or denticulate. Corolla up to 4.5 mm 
across; petals white, orbicular, 1.4—1.6(2.4) x 1.4-1.9(2.8) mm, oil glands present, 
margins entire. Stamens 5-12, in groups of 1-3 opposite the sepals, stamen opposite 
sepal shorter than remainder; filaments c. 0.7 mm long, glandular; anthers versatile, 
c. 0.3 mm long, connective gland brown, less than one-quarter as long as anther cells. 
Style terete, c. 1.0 mm long at anthesis, stigma slightly capitate. Ovary 2-locular, roof 
of ovary concave, ovules 3-4 or 9-10 per loculus, arranged in two longitudinal rows 
on placenta. Fruit ovoid-cylindric, c. 2.0 mm long and 1.5 mm in diameter, valves 
inconspicuous. Seeds not seen. 

Distribution and habitat: Baeckea imbricata inhabits coastal lowland areas from 
Cooloola National Park (26”04') in Queensland to Bawley Point (35 31 ) in New South 
Wales. There is also a single record from Tasmania (see notes below) (Fig. 6). B. imbricata 
grows in coastal heathy swamps dominated by Epacris or Leptospermum spp., and in 
low open eucalypt woodland with heathy understorey. In New South Wales, it also 
extends inland to the tablelands, on sandy soil over sandstone. 

Phenology: flowering occurs from November-April, with one record in August; 
fruiting occurs from February to May. 

Notes: there appears to be discontinuous variation in B. imbricata, based on the 
number of stamens and ovules in the flowers. Bean 8009 (Evans Head) and Blake 13175 
(Stradbroke Island) have 8-12 stamens per flower and 9 or 10 ovules per loculus. Bean 
5782, 8122, 8154 (Peregian, Cooloola, Kin Kin) and Whalen 2 & Coveny (Oxford Falls) 
have 5-8 stamens per flower and 3 or 4 ovules per loculus. As these differences do not 
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appear to correlate with other morphological characters or geography, no taxonomic 
status has been given to these variants. 

A single plant of B. imbricata was found in bushland in eastern Tasmania by John and 
Marion Simmons. Cuttings were taken, and the plant was grown on, and a specimen 
was taken from the cultivated plant and lodged at HO (cited above). The original plant 
was destroyed by fire and no plants have yet been relocated in the area (M. Simmons 
pers. comm.). 

Conservation status: B. imbricata is a common and widespread species 

Selected specimens: Queensland: Wide Bay: Cooloola N.P., 2 km SW of Noosa River bridge. Bean 
8122, 26 Nov 1994 (BRI, HO, MEL, NSW); Yalanga station, Bates Road, NE of Kin Kin, Bean 8154 
& Gritnshaw, 29 Dec 1994 (BRI). Moreton: Coolum, Blake 19086, 5 Nov 1952 (BRI, NSW); near 
Dunwich, Stradbroke Island, Blake 13175 ,10 Jan 1938 (BRI, CANB, K, NSW); Tugun, Clemens 42699, 
Sep 1943 (A). 

New South Wales: North Coast: Chinaman's Beach, just S of Evans Head, Bean 8009 ,12 Nov 1994 
(A, BRI, MEL, NSW); Red Rock, 25 miles [40 km] SE of Grafton, Constable 4911 ,28 May 1964 (NSW); 
Crowdy Bay N.R, D'Aubert 263 & Kocur, 20 Apr 1988 (NSW). Central Coast: Kurnell, Botany Bay, 
Boorman, May 1911 (NSW); NW end of Uloola track. Royal N.R, Davies 394 & Mulcahy, 6 Dec 1987 
(CANB, NSW); 0.5 miles [0.8 km] W of Bulli Pass Lookout, McBarmn 14100,17 Mar 1967 (NSW); 
Bass Point, Shellharbour, Raid s.n., 11 June 1981 (NSW); Fairfax Walk, North Head, Sydney 
Harbour N.R, Hind 5922 & Cadogan, 4 Sep 1989 (NSW); N of Oxford Falls road, near junction with 
Spicer road, Oxford Falls, c. 2.5 km NE of Frenchs Forest, Wlmlen 2 & Coveny, 19 Feb 1993 (BRI, 
CANB, HO, MEL, NSW). Central Tablelands: Hazelbrook, Hamilton, Jan 1915 (NSW); Woodford, 
Maiden s.n., Jan 1899 (NSW). South Coast: bay N of Bawley Point, Walker ANU1367, Nov 1964 
(CANB, NSW). Southern Tablelands: Budawang Range, c. 9 km S of Sassafras, Austin & Duggan 
45, 9 Dec 1972 (CANB, NSW); 12.9 km ESE of Nerriga, Pickard 1712, Sep 1971 (NSW). 

Cultivated: Tasmania: Legana (ex Sloop Rock, N of St Helens), Simmons & Simmons, June 1988 (HO). 

5. Baeckea diosmifolia Rudge, Trans. Linn. Soc. London 8: 298 (1807). 

Type: New Holland, collector unknown, undated (holo BM n.v., photo BRI). 

Schidiomyrtus diosmifolia (Rudge) Schauer, Linnaea 17: 237 (1843). 

Shrub to 0.6 m high. Bark grey, fibrous. Branchlets white to brown, segments flat to 
convex, slightly flanged, margins entire; oil glands present. Leaves solitary at each 
node, oblanceolate, curved, plano-convex to concavo-convex, not keeled, 2.1-4.5 mm 
long, 0.5-1.5 mm wide, oil glands prominent on both surfaces, midvein not visible, 
margins denticulate, apex obtuse, base cuneate; petioles c. 0.2 mm long. Peduncles 
absent or up to 0.3 mm long; pedicels absent or up to 0.5 mm long, bracteoles linear to 
lanceolate, 1.2-2.8 mm long, persistent to anthesis, apex obtuse or acute, margins 
ciliate. Hypanthium obconical, 1.7-2.4 mm long, smooth, fused to the ovary except 
distally. Sepals simple, semi-orbicular, 0.5-1.0 x 0.9-1.3 mm, thin, apex obtuse, margins 
denticulate. Corolla up to 5.5 mm across; petals white, orbicular, 1.2-1.8 x 1.3-1.8 mm, 
oil glands present, margins entire. Stamens 7-9, scattered, but not opposite the petals, 
stamens all about same length; filaments c. 0.7 mm long, glandular; anthers versatile, 
c. 0.3 mm long, connective gland brown, c. one-quarter as long as anther cells. Style 
terete, c. 1.0 mm long at anthesis, stigma slightly capitate. Ovary 2-locular, roof of 
ovary concave, ovules 7-11 per loculus, arranged in two longitudinal rows on 
placenta. Fruit obconical to ovoid-cylindric, c. 2.2 mm long and c. 2.0 mm in diameter, 
valves inconspicuous. Seeds c. 0.5 mm long, yellow to brown. 

Distribution and habitat: Baeckea diosmifolia was recorded from Miami (Gold Coast) in 
the 1950s, and from Rochedale and Springwood (suburbs of Brisbane) in the 1970s, but 
these populations are now believed to be extinct. 
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It is currently known from one population in Queensland (Crows Nest), but occurs in 
numerous localities in New South Wales (Fig. 3). It grows most often in open eucalypt 
woodland with heathy understorey, on lower slopes in hilly areas with quartzose 
sandstone, but also on coastal heathland. 

Phenology: flowers are recorded from December to May; fruits from April to October. 

Conservation status: B. diosmifolia is rare in Queensland, but it is widespread and 
common in New South Wales. Hence no conservation coding is suggested for it. 

Selected specimens: Queensland: Moreton: Hartmann Park, Crows Nest, Bean 8407, 16 Mar 1995 
(A, BRI, L, MEL, NSW); Ford road, Rochedale, Thomas s.n., 14 Apr 1972 (BRI); Miami, Thome 20451 
& Blake, Apr 1959 (CANB); Springwood, Olsen & Lebler 824, 10 May 1979 (BRI). 

New South Wales: North Coast: Rocky Creek, 28 km from Grafton towards Coaldale, Bean 8347, 

3 Feb 1995 (BRI, NSW); Wallis Island, Tuncurry, Cheel, 11 May 1925 (NSW); South West Rocks near 
oil storage tanks, Coveny 12221 & Bishop, 16 Apr 1986 (NSW); 3 miles [5 km] S of Nelson Bay, Filson 
3572, Dec 1960 (MEL); Bonny Hills to North Haven, Salasoo 4735,8 Jan 1971 (NSW). Central Coast: 
Parramatta, Caley s.n., Dec 1800 (A); Narrabeen, Day s.n., Aug 1936 (CANB); Royal N.P., NW end 
of Uloola track, Davies 404 & Mulcahy, 6 Dec 1987 (CANB, NSW); Hawkesbury sandstone near Woy 
Woy, Francis s.n., Dec 1914 (A); end of Irwins Road, Bull's Ridge, East Kurrajong, James 1187, 
20 Mar 1990 (NSW); Picton lakes, Thirlmere, McBarnn 18956, 26 Dec 1969 (NSW); Sydney, Wright 
s.n., 1853-6 (GH). Central Tablelands: c. 4 km direct NW from Penrose station, E branch of Hanging 
Rock Swamp, Bcrentson 3 & Davies, 11 Jan 1995 (CANB). South Coast: 6 km WSW of Ml Tianjara, 
Adams & Paijmnns 3721, 2 Mar 1981 (CANB); Milton, Cambage s.n., Dec 1902 (GH); Northern 
Budawang Range, Folly Point, Telford 10168, 11 Jan 1986 (CANB, MEL, NSW). 

Intermediate forms: the distinction between B. diosmifolia and B. imbricata is blurred 
by the occurrence of intermediate forms in some parts of New South Wales. Some of 
these may be accounted for by the not often recognised juvenile leaf form of 
B. imbricata, which is much narrower than the adult form and mimics B. diosmifolia to 
some degree. However it is still probable that hybrids or intergrades between 
B. diosmifolia and B. imbricata exist, particularly at the southern end of their 
distributions, exemplified by a series of collections by J. Pickard from 12.9 km ESE of 
Nerriga. These appear to range from typical B. imbricata to almost typical B. diosmifolia. 
The true situation will only be determined by careful field study. 

Intermediates (B. diosmifolia x B. imbricata) 

New South Wales: Central Tablelands: ridge west of Carrington Falls, Abell 91, 15 Aug 1985 
(NSW). Southern Tablelands: Currockbilly, Boorman, Feb 1910 (BRI, NSW); 12.9 km ESE of Nerriga, 
Pickard 1316,1323, 27 Dec 1970 (NSW); 12.9 km ESE of Nerriga, Pickard 1698, 6 Apr 1971 (NSW); 
10 km NW of Milton, Adams & Paijmnns 3732, 25 Mar 1981 (CANB, NSW). 

6. Baeckea trapeza A.R. Bean, sp. nov. 

B. diosmifoliae affinis sed stipitibus 1—1.5 mm longis, marginibus foliorum integris 
ovulis 14-15 in quoque loculo differens. 

Typus: Queensland: Two Mile Creek, Blackdown Tableland, SE of Blackwater, 23 45'S 
149‘06'E, A.R. Bean 9624, 27 January 1996 (holo BRI; iso HO, K, MEL, NSW, PERTH). 

Baeckea sp. (Blackdown Tableland C.H. Gittins 938) in Bean (1997b) 

Shrub to 1 m high. Bark grey, scaly, persistent. Branchlets grey to brown, segments flat, 
not flanged, margins entire; oil glands present or absent. Leaves solitary at each node, 
oblanceolate, straight or slightly recurved, plano-convex to concavo-convex, not 
keeled, 3.0-4.5 mm long, 0.6-1.2 mm wide, oil glands visible on both surfaces, 
scattered, midvein not visible, margins entire, apex obtuse, base cuneate; petioles 
c. 0.4 mm long. Peduncles c. 0.4 mm long; pedicels 1.0-1.5 mm long, bracteoles linear, 
1.3-2.0 mm long, caducous before anthesis, apex acute, margins entire. Hypanthium 
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obconical, 2.0-2.5 mm long, smooth, fused to the ovary except distally. Sepals simple, 
semi-orbicular, c. 0.4 x 1.0 mm, thick, apex obtuse, margins entire or denticulate. 
Corolla up to 5.5 mm across; petals white, orbicular, 1.4-1.8 x 1.4—1.7 mm, oil glands 
present, margins entire. Stamens 8-11, in groups of 1-3 opposite the sepals, all about 
same length; filaments 0.4-0.8 mm long, not glandular; anthers versatile, c. 0.3 mm 
long, connective gland brown, one-third to one-half as long as anther cells. Style terete, 
c. 0.7 mm long at anthesis, stigma broadly capitate. Ovary 2-locular, roof of ovary 
concave, ovules 14 or 15 per loculus, arranged in two longitudinal rows on placenta. 
Fruit obconical to campanulate, 2.5-3.0 x 2.2-2.5 mm, valves inconspicuous. Seeds not 
seen. Fig. 4 a-c. 

Distribution and habitat: Baeckea trapeza is confined to the Blackdown Tableland, west 
of Rockhampton in central Queensland (Fig. 1). It grows at altitudes around 700-800 
metres. Some associated species are Leptospermum polygalifolium Salisb., Triplarina 
paludosa A.R. Bean and Melastoma affine D. Don. 

Phenology: flowers have been recorded for January and April; fruits in September and 
November. 

Affinities: B. trapeza has been known for some years as B. sp. aff. diosmifolia. It differs 
from B. diosmifolia by its leaves with entire margins, pedicels 1-1.5 mm long, shorter 
sepals and 14-15 ovules per loculus. It is also closely related to B. omissa (see notes 
under that species). 

Conservation status: the risk category for Baeckea trapeza according to the criteria of 
Chalson & Keith (1995) is 'endangered' (criteria Bl, B2, D). The risk category according 
to the IUCN system is 'vulnerable' (criteria B1,D1,D2). It is known only along the 
banks of two creeks on Blackdown Tableland (South Mimosa Creek and Two Mile 
Creek) and the total population is estimated at 500 plants. The recommended 
conservation status for this species as defined by the Queensland Nature Conservation 
Act 1992 is 'vulnerable'. 

Etymology: the specific epithet is from the Greek word trapeza, an indeclinable noun 
in apposition, meaning 'a table'. This is in reference to the location of the species on 
Blackdown Tableland. 

Specimens examined: Queensland: Leichhardt: south branch of Mimosa Creek, Blackdown 
Tableland, Bean 6948, 16 Nov 1993 (BRI, MEL); Blackdown Tableland, 1st creek, Gittins 938, Sep 1964 
(BRI); Blackdown Tableland, c. 32 km SE of Blackwater, Henderson H643 et at., 18 Apr 1971 (BRI); 
Two Mile Creek, Blackdown Tableland, 12 miles [19 km] SSE of Bluff, Johnson 987, 20 Sep 1959 (BRI); 
Blackdown Tableland, Two Mile Ck, adjacent to walking track to Two Mile Falls, Sparslwtt KMS541 
& Sparslwtt, 14 Apr 1995 (BRI); Blackdown Tableland, South Mimosa Creek, Telford 5750, June 1977 
(CANB). 

7. Baeckea omissa A.R. Bean, sp. nov. 

B. trapezae affinis sed foliis fructibusque brevioribus, hypanthiis 1.2-2 mm longis, 
ovulis 11 vel 12 in quoque loculo differens. 

Typus: New South Wales: Forest Land State Forest, 25 km SSE of Tenterfield, 29°13'S 
152‘07'S, A.R. Bean 7253, 31 December 1993 (holo BRI; iso AD, DNA, MEL, NSW). 

Baeckea sp. 1, Stanley & Ross, Flora of S.E. Queensl. 2:125 (1986). 

Baeckea sp. C, Wilson in Harden (ed.). Flora of N.S.W. 2: 184-5 (1991). 

Baeckea sp. (Racecourse Creek L.S. Smith 775) in Bean (1997b). 

Shrub usually to 0.6 m, but up to 2.5 m high. Bark grey, closely fibrous. Branchlets 
white to grey, segments flat, not flanged, margins entire; oil glands present. Leaves 
solitary at each node, obovate to oblanceolate, straight, concavo-convex, not keeled, 
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Fig. 4. Baeckea trapeza. a, flowering branchlet (x 6); b, hypanthium and sepals (x 12); c, petals and 
stamens (x 12). a-c from holotype. 


2.0-3.3 mm long, 0.5-1.2 mm wide, oil glands prominent on both surfaces, mid vein not 
visible, margins entire or obscurely denticulate on apical half of leaf, apex acute, base 
cuneate; petioles c. 0.3 mm long. Peduncles c. 0.3 mm long; pedicels 0.8-1.6 mm long, 
bracteoles linear, 1.8-2.0 mm long, caducous before anthesis, apex acute to acuminate, 
margins mostly entire. Hypanthium obconical, 1.2-2.0 mm long, smooth, fused to the 
ovary except distally. Sepals simple, semi-orbicular, 0.5-0.6 x 0.5-1.0 mm, thick, apex 
obtuse, margins entire or denticulate. Corolla up to 7 mm across; petals white, 
orbicular, 1.5-2.5 x 1.5-2.0 mm, oil glands present, margins entire. Stamens 8-10, in 
groups of 1-3 opposite the sepals, stamens all about same length; filaments c. 0.8 mm 
long, glandular; anthers versatile, c. 0.3 mm long, connective gland yellow or brown, 
c. one-quarter to half as long as anther cells. Style terete, c. 0.7 mm long at anthesis, 
stigma broadly capitate. Ovary 2-locular, roof of ovary concave, ovules 11-12 per 
loculus, arranged in two longitudinal rows on placenta. Fruit hemispherical, c. 1.5 mm 
long arid 2.2 mm in diameter, valves inconspicuous. Seeds not seen. Fig. 4 d-f. 

Distribution and habitat; Baeckea otnissa occurs in the Stanthorpe area of Queensland, 
and is widespread on the New England Tableland of northern New South Wales (Fig. 3). 







258 


Telopea 7(3): 1997 


It grows in treeless heathy swamps in association with, for example, Leptospermum 
gregarium Joy Thomps., Callistemon pityoides F. Muell. and Hydrocotyle spp. 

Phenology: flowers have been recorded from October-February; fruits from 
March-September. 

Affinities: B. omissa is most closely related to B. trapeza. B. omissa differs by its leaves 
1.8-3.3 mm long (3.3-4.5 mm long for trapeza), hypanthium 1.2-2 mm long (2-2.5 mm 
for trapeza), shorter fruits and 11-12 ovules per loculus (14-15 for trapeza). It is also 
close to B. gunniana, differing by the greater numer of stamens, the shorter sepals and 
the 2-locular ovary. 

Conservation status: B. omissa is a common and widespread species 

Etymology: the specific epithet is from the Latin omissus, meaning 'neglected or 
overlooked', and refers to the late recognition of this taxon as a separate species. 

Note: there is a collection of B. omissa at NSW, bearing the location Hill Top (south¬ 
west of Sydney), and collected by J.H. Maiden. As this locality is so far from the known 
range of the species, and no other collector has recorded it at or near this place, it must 
be regarded as a dubious record. Maiden frequently collected on the New England 
Tableland (Peter Wilson, pers. comm.), and it seems likely that the specimen in 
question has been incorrectly labelled. 

Specimens examined: Queensland: Darling Downs: South Bald Rock swamp, northern end, 
Girraween N.P., Grimshaw G416 & Robins, 2 Feb 1994 (BR1); Racecourse Creek, NE of Wallangarra, 
Smith 775, 29 Jan 1940 (A, BR1). 

New South Wales: Northern Tablelands: Bark Hut swamp, Boonoo Boonoo S.F., NNE of Tenterfield, 
Bean 7249, 31 Dec 1993 (BRI, NSW); Silent Grove-Torrington road, 10.5 km N of Torrington, Bean 
8258, 28 Jan 1995 (BRI, NSW); Pheasant Creek, Glen Elgin, c. 30 miles [48 km] NE of Glen Innes, 
Boorman, Dec 1913 (NSW); Casino S.F., 43 miles [69 km] east of Glen Innes, Constable, May 1961 
(NSW); c. 2 km NW of Round Mountain, Hunter 2570 et at., 21 Jan 1995 (NE, NSW); 'Lyrebird track', 
New England N.P., Sparshott KMS322 & Sparshott, 18 Sep 1994 (BRI, CANB, NSW); Mount Lindsay 
Hwy, 1.8 km S of Stanthorpe turnoff, Wilson 1317 & Rowe, 20 Jan 1992 (NSW); c. 7 miles 
[11 km] NW of Ebor, on Guyra road, Vickery, Oct 1958 (NSW); Armidale, Welch, Aug 1936 (NSW). 

8. Baeckea gunniana Schauer in Walp., Repert. Bot. Syst. 2: 920 (1843). 

Type: Tasmania: 'Van Diemens Land', Mt Wellington, R.C. Gunn 306/1842, 31 January 
1840 or 9 February 1839 (lecto K (here chosen), the large specimen in bottom left corner). 

Tetrapora gunniana (Schauer) Miq., Ned. Kruidk. Arch. 4: 150 (1856). 

Baeckea micrantha Hook.f., Icon. PI. 3: t. 309 (1840), nom. illeg., non DC. (1828). 

Types: Tasmania: 'Van Diemens Land', May-day Plain, Black Bluff, Vale of Belvoir, 
R.C. Gunn 815/1837, February 1837 (syn K). 

Illustration: G.R. Cochrane, FI. & Plants of Victoria & Tasmania: 105 (1980). 

Shrub to 1.5 m high. Bark brown, papery or fibrous. Branchlets brown, segments flat, 
not flanged, margins entire; oil glands present. Leaves solitary at each node, elliptical 
to obovate, straight, plano-convex to concavo-convex, not keeled, 1.9-3.8 mm long, 
0.9-1.4 mm wide, oil glands visible on both surfaces, midvein not visible, margins 
entire, apex acute or obtuse, base cuneate; petioles c. 0.5 mm long. Peduncles absent; 
pedicels 0.4-1.0 mm long, bracteoles linear, c. 1 mm long, caducous before anthesis, 
apex acute, margins entire. Hypanthium obconical, 1.9-2.4 mm long, smooth, fused to 
the ovary except distally. Sepals simple, oblong, 0.6-0.8 x 0.9-1.1 mm, thin, apex 
obtuse, margins entire. Corolla up to 5 mm across; petals white, orbicular, 1.5-1.8 x 
1.5-2.0 mm, oil glands absent, margins entire. Stamens 4-6, scattered but not opposite 
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Fig. 4. Baeckea omissa. d, flowering branchlet (x 6); e, hypanthium and sepals (x 12); f, petals and 
stamens (x 12). d-f from Bean 8258. 


petals, all about same length; filaments c. 0.5 mm long, not glandular; anthers 
versatile, c. 0.25 mm long, connective gland brown, c. one quarter as long as anther 
cells. Style terete, c. 0.6 mm long at anthesis, stigma slightly capitate. Ovary 1-locular, 
roof of ovary concave, ovules 15-24, arranged in two longitudinal rows on placenta. 
Fruit cylindrical, 1.7-2.0 x 1.7-1.8 mm in diameter, valves inconspicuous. Seeds c. 1.0 mm 
long, pale brown. 

Distribution and habitat; Baeckea gunniana is confined to alpine or subalpine regions, 
from Mt Ginini in the Australian Capital Territory to south-west Tasmania (Fig. 8). It 
grows with species such as Empodisma minus (Hook, f.) L.A.S. Johnson & D.F. Cutler, 
Epacris paludosa R.Br. and Callistemon pityoides, in boggy sedgelands or heathlands or 
near creeks, and sometimes under light tree cover of Eucalyptus spp. It occurs at high 
altitudes, mostly 1000-1400 m, but above 2000 m near Mt Kosciusko, and as low as 
450 m in western Tasmania. 

Phenology: flowering occurs from December to April, but mostly between January 
and March. Fruits can be found throughout the year. 
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Affinities: B. gunniana is closely related to B. omissa, but differs by its unilocular ovary 
and its 4-6 stamens per flower. 

Notes: Baeckea gunniana is unique in the genus by virtue of its unilocular ovary, where 
the pendulous placenta and ovules are enclosed by a single membrane. The two rows 
of ovules are sometimes spatially separated, suggesting a former division of the ovary, 
but no such division is evident. The lines of dehiscence on the roof of the ovary (after 
anthesis) are suggestive of derivation from a 2-locular fruit. 

Typification: Ronald Gunn collected B. gunniana on a number of occasions. It is likely 
that material at both K and BM was available to Schauer in drawing up his 
description. Schauer cited 'Gunn 306' and 'Lawrence 322' in the protologue. I have not 
seen any Lawrence material, but there are several specimens bearing the Gunn 
number 306/1842. A specimen at K from Mt Wellington, with a label bearing two dates 
is chosen as lectotype because it is the best flowering specimen, and would have been 
incorporated into the herbarium before Schauer's publication. 

Conservation status: B. gunniana is a common and widespread species. 

Selected specimens: New South Wales: Southern Tablelands (including A.C.T.): Merritts Ck to 
Thredbo track, Kosciusko N.P., Taylor 1277et al., 7Jan 1981 (CANB, NSW); Jindabyne, Hallman, Mar 
1907 (NSW); Big Boggy Creek, 2 km S of Dead Horse Gap, c. 10 km SSE of Mt. Kosciusko, Briggs 
3318, 28 Mar 1970 (NSW); Kiandra district, Betche, Feb 1897 (NSW); Mt Ginini, 15.7 miles [25.1 km] 
past Bull's Head settlement. Canning EMC624, 9 Jan 1968 (CANB); Bimberi Peak, Cambage 3443, 
Jan 1912 (NSW). 

Victoria: Davies Plain, Benambra-Tom Groggin track, 50 miles [80 km] SW of Jindabyne, Hall 
FRI13661, 12 Jan 1966 (CANB); beside Pretty Valley Dam, Bogong N.P., Norris 312, 6 Feb 1985 (BR1, 
NSW); far SW of Mt Buffalo plateau, Willis s.n., 18 Feb 1963 (MEL, NSW); The Bluff, Walsh 951, 22 
Jan 1981 (MEL, NSW); 2.7 km SE of Hotham Heights General Store, on road to Omeo, Albrecht 223 
& Conn, 23 Feb 1984 (MEL, NSW); Forlorn Hope Plain, Beauglehole ACB35257 & Finck, 19 Jan 1971 
(CANB, MEL); Blue Range road, near the crossing at Storm Creek, Corrick 8581, 2 Ian 1983 (CANB, 
HO, MEL, NSW). 

Tasmania: Mount Field: Mt Field N.P., 1 km E of Lake Dobson, Croft 10030 & Richardson, 14 Feb 
1989 (CANB, HO, MEL, NSW). Central Highlands: c. 8 km W of Liawenee on road to Lake 
Augusta, Davies 975 et al., 17 Jan 1989 (AD, CANB, HO, MEL); road to Mt Rufus canal, Jarman s.n., 
14 Feb 1985 (HO). Ben Lomond: Ben Lomond N.P., Hamilton Crags, 1.5 km E of Legges Tor, Davies 
1190 et al., 23 Jan 1989 (AD, CANB, HO, MEL). Mt Wellington: top of Table Mountain [Mt Wellington], 
near Derwent River, Brown, Mar 1804 (BM, CANB, MEL, NSW). West Coast: head of gully between 
Reeds Peak and Great Dome, Denison Range, Buchanan 12976, 30 Jan 1993 (HO). South West: Hartz 
Mountains, Olsen s.n., 22 Jan 1939 (HO). 

9. Baeckea kandos A.R.Bean, sp. nov. 

B. utili affinis sed ramulis glandes oleaceas gerentibus, foliis angustioribus, petalis 
1.5-1.9 mm diam., stipitibus 1.0-1.5 mm longis, staminibus 10-12 differens. 

Typus: New South Wales: Dunn Swamp, Kandos Weir, 26 km NE of Kandos, 32°50’S 
150°12'E, A.J. Ford 136, 2 January 1990 (holo NSW; iso PERTH). 

Baeckea sp. E, Wilson in Harden (ed.), Flora of N.S.W. 2: 185 (1991). 

Shrub to 2 m high. Bark unknown. Branch lets pink, segments flat, not flanged, 
margins entire; oil glands present. Leaves solitary at each node, linear to linear- 
oblanceolate, straight, concavo-convex, not keeled, 3.3-5.8 mm long, 0.6-1.0 mm wide, 
oil glands visible on both surfaces, scattered, midvein not visible, margins entire, apex 
obtuse, base cuneate; petioles c. 0.5 mm long. Peduncles c. 0.3 mm long; pedicels 
1.0-1.5 mm long, bracteoles linear, c. 1.0 mm long, caducous before anthesis, apex 
acute, margins entire. Hypanthium obconical, 1.7-2.1 mm long, smooth, fused to the 
ovary except distally. Sepals simple, semi-orbicular, 0.5-0.6 x 0.7-0.8 mm, thin, apex 
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obtuse, margins entire. Corolla up to 5 mm across; petals white, orbicular, 1.5-1.9 x 
1.5-1.9 mm, oil glands present, margins entire. Stamens 10-12, in groups of 1-3 
opposite the sepals, some longer than others; filaments c. 0.8 mm long, not glandular; 
anthers versatile, c. 0.3 mm long, connective gland brown, c. one-quarter as long as 
anther cells. Style terete, c. 0.5 mm long at anthesis, stigma broadly capitate. Ovary 2- 
locular, roof of ovary concave, ovules 12 or 13 per loculus, arranged in two 
longitudinal rows on placenta. Fruit cylindrical, c. 1.6 x 1.9 mm, valves inconspicuous, 
not woody. Seeds c. 0.7 mm long, brown. Fig. 4, g-i. 

Distribution and habitat: B. kandos is apparently confined to the Kandos Weir area in 
New South Wales, where it is known from two small populations (Fig. 2). It grows in 
heathland or shrubland species including Leptospermum parvifolium Sm., L. arachrundes 
Gaertn. and Crevillea diffusa Spreng., on skeletal sandy soil derived from sandstone. 

Phenology: flowering is recorded for December and January. 

Affinities: B. kandos is closely related to B. util is, but differs by its leaves 0.6-1.0 mm 
wide (0.9-2.3 mm for utilis ); pedicels 1.0-1.5 mm long (1.6-2.5 mm for utilis); oil glands 
present on branchlets (absent for utilis); petals 1.5-1.9 mm in diameter (1.9-2.5 mm for 
utilis) and stamens 10-12 (8-10 for utilis). 

Conservation status: the risk category for Baeckea kandos according to the criteria of 
Chalson & Keith (1995) is 'endangered' (criteria A, D). Two small populations are 
known a few hundred metres apart, in Wollemi National Park, and the total number 
of plants is fewer than 100. Furthermore some unsucessful searches have been made 
in nearby areas of similar habitat (A. Ford pers. comm. 1997). 

Etymology: the specific epithet refers to the town of Kandos, near where the type 
was collected. 

Specimens examined: New South Wales: Central Western Slopes: Dunn Swamp/Kandos Weir, 
c. 24 km NE Kandos, Ford 188 ,30 Dec 1990 (NSW); Dunn's Swamp, Wollemi N.P., east of Kandos, 
Ford 1001 , 1002,1003, 28 Dec 1992 (NSW). 

10. Baeckea utilis F.Muell. ex Miq., Ned. Kruidk. Arch. 4: 150 (1856). 

Type: Victoria: Buffalo-range Nov. Holl. austr., F. Mueller, February-March 1853 
(holo MEL). 

Shrub to 4 m high. Bark grey, scaly, persistent. Branchlets yellowish to grey, segments 
flat, slightly flanged, margins entire; oil glands absent. Leaves solitary at each node, 
narrowly obovate to elliptical, straight, triangular in cross-section, concavo-convex, 
keeled or not keeled, 3.4-7.0 mm long, 0.9-2.3 mm wide, oil glands visible on both 
surfaces, midvein not visible, margins entire, apex obtuse or acute, base cuneate; 
petioles 0.5-0.8 mm long. Peduncles absent; pedicels 1.6-2.5 mm long, bracteoles 
linear, 1.0-1.4 mm long, persistent to anthesis, apex acute to acuminate, margins entire. 
Hypanthium obconical, 2.0-2.5 mm long, smooth, fused to the ovary except distally. 
Sepals simple, oblong, 0.5-1.0 x 0.7-1.0 mm, thickened in centre, apex obtuse, margins 
entire. Corolla up to 5.5 mm across; petals white, orbicular, 1.9-2.5 x 1.9-2.5 mm, oil 
glands present, margins entire. Stamens 8-10, in groups of 1-3 opposite the sepals, all 
about same length; filaments c. 1.2 mm long, not glandular; anthers versatile, c. 0.5 mm 
long, connective gland brown, c. one-third as long as anther cells. Style terete, c. 1.4 mm 
long at anthesis, stigma broadly capitate. Ovary 2-locular, roof of ovary concave, 
ovules 11-15 per loculus, arranged in two longitudinal rows on placenta. Fruit 
hemispherical, L7-2.0 x 2.7-3.0 mm in diameter, valves inconspicuous. Seeds not seen. 

Distribution and habitat: Baeckea utilis is common at high altitudes in eastern Victoria, 
southern New South Wales, and the Australian Capital Territory, with disjunct 
occurrences in the Blue Mountains-Rylstone area and New England National Park 
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Fig. 4. Baeckea kandos. g, flowering branchlet (x 6); h, hypanthium and sepals (x 12); i, petals and 
stamens (x 12). g-i from holotype. 


near Ebor (Fig. 7). It grows on alpine herbfields, montane swamp and wet heathlands, 
with species such as Casmrina mm Spreng., Leptospermum spp., Epacris paludosa, Restio 
australis R.Br. and Baeckea gunniana. 

Phenology: flowering occurs from December-March; fruiting throughout the year. 

Affinities: B. utilis is related to B. kandos and B. latifolia (see notes under those species). 
It is distinguishable from B. gunniana by its 2-locular ovary, longer leaves, longer 
pedicels and 8-10 stamens per flower. 

Conservation status: B. utilis is a common and widespread species. 

Selected specimens: New South Wales: Northern Tablelands: Butchers Creek, Stewarts Brook S.F., 
between Gloucester and Scone, Bean 11514 ,13 Dec 1996 (BRI, NSW); New England N.P., next to 
carpark at Banksia Point, Sparshott KMS324 & Sparshott, 18 Sep 1994 (BRI, MEL, NSW). Central 
Western Slopes: head of Cudgegong River, NW of Rylstone, Wlmile 941 ,12 Aug 1951 (NSW); 1.4 
km from Dunns Swamp, Wollemi N.P., east of Rylstone, Bean 9406, 25 Dec 1995 (BRI, MEL, NSW). 
Central Tablelands: Murray's Swamp, just off Glow Worm Tunnel road, 4.6 km NE of the 
Bungleboori picnic area, Newnes S.F., Coveny 13951 & Hind, 28 Dec 1989 (CANB, HO, MEL, NSW); 
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Wentworth halls, Camlmge 1935, 4 Jan 1908 (NSW). Southern Tablelands (including A.C.T.): White 
Rock plateau between Mt Wog Wog and White Rock, Nalbaugh N.P., Albrecht 1646, 26 Mar 1985 
(CANB, HO, MEL, NSW); Tuross River area. Craven 2523,8 Jan 1974 (A, CANB, L, NSW, PERTH); 
Frog Porridge Hollow, north watershed of Goobragandra River, Schodde, Mar 1965 (A, CANB, 
K, L, NSW); Mt Bimberi, Namadgi N.P, Gilmour 6520, Jan 1988 (CANB); Brindabella Range, 
Mt Gingera, Snowy Flat, Crisp 640S, Jan 1980 (CANB, NSW). 

Victoria: Midlands: Worragee, 12 km NNE of Beechworth, lolmson 7,16 Aug 1989 (MEL). Eastern 
Highlands: 0.4 km east of Back Creek junction, Forbes SJF239, 7 Jan 1980 (MEL, NSW); c. 9 km E of 
Mt Little Tambo, c. 0.5 km NE from junction of Currawong road and McDougall Spur track, Davies 
595 et al., 10 Nov 1988 (CANB, MEL, NSW). Snowfields: Bogong Range, Brooker 5534, Feb 1977 
(CANB); W side of Bogong High Plains road, 25.6 km ESE of Falls Creek, jobson 4119, Feb 1996 
(BR1, CANB, MEL); near Native Cat track, c. 40 km E of Benambra, Bean 9441 & Jobson, Dec 1995 
(BR1, MEL); Buffalo Plateau, Collier 2425, 21 Apr 1987 (HO). East Gippsland: Bendock area. 
Delegate River, Gunmark road, Paris s.n., 1 Jan 1982 (MEL, NSW); Maramingo Creek swamp, 7 km 
E of Genoa, Bean 9419 & Jobson, Dec 1995 (BRI, CANB, MEL, NSW). 

11. Baeckea latifolia (Benth.) A.R. Bean, comb, et stat. nov. 

Basionym: Baeckea gunniana var. latifolia Benth., FI. Austral. 3: 79 (1867); Baeckea utilis 
var. latifolia (Benth.) J.H. Willis, Muelleria 1:139 (1967). 

Type: Victoria: Baw Baw Mountains, F. Mueller s.n., undated (holo K; iso BM, MEL). 

Shrub to 1.5 m high. Bark scaly to fibrous, persistent, grey. Branchlets pink to grey, 
segments flat, slightly flanged, margins entire; oil glands present. Leaves solitary at 
each node, broadly elliptical, straight, flat, not keeled, 6.4-9.0 mm long, 2.3-5.3 mm 
wide, oil glands visible on both surfaces, midvein not visible, margins entire and 
translucent, apex obtuse or acute, base cuneate; petioles 1.2-1.5 mm long. Peduncles 
c. 0.5 mm long; pedicels 3.0-3.3 mm long, bracteoles narrowly ovate, 1.6-2.1 mm long, 
caducous before anthesis, apex acute, margins entire. Hypanthium obconical, 2.5-3.0 
mm long, smooth, fused to the ovary except distally. Sepals simple, oblong, 1.2-1.4 x 
1.5-1.9 mm, thin, apex obtuse, margins entire. Corolla up to 9 mm across; petals white, 
orbicular, 2.7-3.0 x 3.0-3.2 mm, oil glands present, margins entire. Stamens 6-8, in 
groups of 1-3 opposite sepals, all about same length; filaments c. 1.0 mm long, not 
glandular; anthers versatile, c. 0.5 mm long, connective gland brown, c. one-third as 
long as anther cells. Style terete, c. 1.5 mm long at anthesis, stigma slightly to broadly 
capitate. Ovary 2-locular, roof of ovary flat or concave, ovules 17 or 18 per loculus, 
arranged in two longitudinal rows on placenta. Fruit cylindrical, 3.0-3.8 x 2.5-2.8 mm 
in diameter, valves inconspicuous. Seeds not seen. Fig. 5, a-c. 

Distribution and habitat: Baeckea latifolia is confined to several mountains and ranges 
in Victoria and New South Wales (Fig. 6). It grows as an understorey species in 
Eucalyptus pauciflora Spreng. woodland, in association with species such as Oxylobium 
alpestre F. Muell., Hovea montana (Hook, f.) J.H. Ross, Richea continentalis B.L. Burtt, 
Tasmannia vickeriana (A.C. Sm.) A.C. Sm. and Wittsteinia vacciniacea F. Muell. Altitudes 
range from 1400 to 1700 metres. 

Phenology: flowers are recorded for January and February; fruits can be found 
throughout the year. 

Affinities: B. latifolia is related to B. utilis but differs by its leaves 2.3-5.3 mm wide 
(0.9-2.3 mm for utilis), its longer and broader sepals, 17 or 18 ovules per loculus (11-15 
for utilis), larger petals and longer fruits. 

Notes: B. latifolia is reported from Mt Gingera in the Australian Capital Territory 
(Burbidge & Gray 1970), but no specimens have been seen from there. 
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A sterile specimen from Barren Mountain, west of Dorrigo (/.£>. Williams 72-155, 
11 July 1972 (NSW)) greatly resembles B. latifolia, but judgement is reserved until 
fertile material is available. 

Conservation status: B, latifolia is of limited occurrence in subalpine areas of southern 
New South Wales and eastern Victoria. However, it is nearly always locally common 
where it occurs (N. Walsh pers. comm.), so it should probably not be regarded as Rare 
or Threatened. 

Specimens examined: New South Wales: Southern Tablelands: near Schlink Pass, Thompson 2903, 
Feb 1978 (NSW); Boobee Hut, Happy Jacks Plains, Snowy Mtns, Carroll s.n., 17 Jan 1966 (CANB). 
Victoria: Snowfields: above Baw Baw village, Gunn s.n., 31 Jan 1970 (CANB); Mt Baw Baw, c. 200 
m NW of village towards summit, Jobson 4084, 26 Jan 1996 (BRI, MEL); track to Boggy Ck, Mt Buller, 
east of Mansfield, Bean 9475 & Jobson, 1 Jan 1996 (BRI, MEL); Mt Buller, Boggy Creek area, Huggins 
s.n., 31 Jan 1983 (MEL, NSW); Mt Buller, top of Old Hut Spur, Walsh 1238, 27 Jan 1981 (MEL); 
Lake Mountain, Stajsic 195, 10 Feb 1991 (MEL). 

12. Baeckea brevifolia (Rudge) DC., Prodr. 3: 230 (1828). 

Leptospermum brevifolium Rudge, Trans. Linn. Soc. London, Botany 8: 299 (1807). 

Type: in Nova Hollandia, collector unknown, undated (holo BM n.v., photo BRI) 

Baeckea carnosula Sieber ex Spreng., Syst. Veg. 4:149 (1827). 

Type: Nov. HolL, F. W. Sieber 278 ,1823 (iso BM, GH). 



Fig. 5. Baeckea latifolia. a, flowering branchlet (x 6); b, hypanthium and sepals (x 12); c, petals and 
stamens (x 12). a-c from Jobson 4084. 
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Fig. 6. 


Fig. 7. 


Fig. 8. 


Fig. 6. Distribution of Baeckea imbricata •; Baeckea latifolia 0. 
Fig. 7. Distribution of Baeckea utilis • 

Fig. 8. Distribution of Baeckea gunniana 0; Baeckea brevifolia •. 


Shrub to 0.8 m high. Bark grey, fibrous. Branchlets grey, segments convex, not flanged, 
margins entire; oil glands absent. Leaves solitary at each node, elliptical, straight, 
concavo-convex, not keeled, 1.0-2.3 mm long, 0.7-1.0 mm wide, oil glands visible on 
both surfaces, scattered, midvein not visible, margins entire or irregular, apex obtuse, 
base cuneate; petioles absent. Peduncles absent or up to 0.5 mm long; pedicels 0.4-1.5 mm 
long, bracteoles linear, c. 0.9 mm long, caducous before anthesis, apex acute, margins 
entire. Hypanthium obconical, 1.5-2.5 mm long, smooth, fused to the ovary except 
distally. Sepals compound, inner lobes semi-orbicular, 0.5-1.0 x 1.2-2.0 mm, thin, apex 
obtuse; outer lobes gibbous, 0.5-1.2 x 1.0-1.5 mm, thick, apex acute to obtuse, margins 
entire, sometimes exceeding inner lobe. Corolla up to 7.5 mm across; petals white or 
pale pink, orbicular, 1.9-2.5 x 1.9-2.5 mm, oil glands present, margins entire. Stamens 
8-17, in groups of 2-4 opposite the sepals, stamen opposite calyx lobe shorter than 
remainder; filaments 0.6-1.3 mm long, not glandular; anthers versatile, c. 0.5 mm long, 
connective gland brown, c. 0.25 times as long as anther cells. Style terete, c. 1.0 mm 
long at anthesis, stigma slightly capitate. Ovary 2-locular, roof of ovary concave, 
ovules 6-9 per loculus, arranged in two longitudinal rows on placenta. Fruit 
cylindrical, 1.7-2.0 x 1.5-1.7 mm in diameter, valves inconspicuous. Seeds not seen. 
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Distribution and habitat: Baeckea brevifolia is restricted to the cental coast of New 
South Wales and the adjacent tablelands, from Woy Woy to Milton (Fig. 8). It inhabits 
sandstone rock pavements and the small depressions within them, in association with 
a wide range of heathy species, including Leptospermum parvifoliutn, Petropliile pulchella 
(Schrad. & J.C.Wendl.) R.Br., Babingtonia densifolia (Sm.) F.Muell., Leucopogon 
microphyllus (Cav.) R.Br. and Calytrix tetragom Labill. Altitudes are mostly 100-800 
metres, but it reaches 1240 m in the Kanangra Boyd N.R 

Phenology: flowers have been recorded mostly from January to May, with one record 
in October; fruits can be found for most of the year. 

Affinities: B, brevifolia is a very distinctive species, not only because of its thick, sessile 
leaves, numerous stamens, compound sepals and few ovules, but because of its habitat 
(sandstone rocks), which is quite unlike that of most other Baeckea spp. 

Conservation status: B. brevifolia is a common and widespread species 

Selected specimens: New South Wales: Central Coast: Berowra, Boorman s.n., Mar 1918 (A); 
between Port Jackson and South Head, Brown, 5 May 1805 (NSW); Peats Bight Fire Trail, c. 5 km 
NNE of Cowan, Muogamarra N.R., Coveny 15525 et ai, 22 Aug 1991 (BRI, CANB, HO, MEL, NSW); 
The Valley, Blue Mtns [Springwood], Fletcher s.n., 1 Apr 1888 (NSW); The Lookout, Woy Woy, 
McBarron 17578,25 Aug 1969 (NSW); N of Oxford Falls road, near junction with Spicer road, Oxford 
Falls, c. 2.5 km NE of Frenchs Forest, Whalen 6 & Coveny, 19 Feb 1993 (MEL, NSW). Central 
Tablelands: northern side of Flat Top, NW of Katoomba, Benson 1542 & Keith, 11 Nov 1983 (NSW); 
Mt Wilson, Evans, Mar 1927 (CANB); Mt Colong, Constable, 4 Mar 1948 (NSW); Wentworth Falls, 
Hamilton, Apr 1914 (NSW); Wingello S.F., 0.75 km W of end of Bulls Ridge Rd, Fulton 61, 12 Jan 
1995 (CANB, NSW); Kanangra Walls, near carpark, Kanangra Boyd N.P., Davies 2 & ErringtOn, 
2 May 1996 (NSW); Nayook Ck, Wollemi N.P., 25.8 km NNE of Clarence, Coveny 15150 & Hind, 
27 Jan 1991 (MEL, NSW). South Coast: 5 km SSE of Mt Tianjara, Adams & Paijmans 3776, 26 Mar 
1981 (CANB, NSW); Turpentine Range, Nowra-Nerriga Rd, Constable, Oct 1957 (NSW); 2 km S of 
Wilban Hill, Ettrema Plateau, W of Nowra, Briggs 3007, 15 Mar 1969 (NSW); 9.5 km W of Nowra 
turnoff on Nerriga road, Hozve 101, 12 Feb 1984 (CANB, MEL, NSW). Southern Tablelands: 7.5 km 
S of Sassafras, Seur 206, 9 Mar 1975 (NSW); 12.9 km ESE of Nerriga, Pickard 1678, 5 Sep 1971 (NSW); 
Mt Sassafras, c. 17 miles [27 km] E of Nerriga, Hartley 14280, 25 Mar 1975 (NSW). 

Unplaced names 

Baeckea spinosa Sieber ex Spreng., Syst. Veg. 4:149 (1827). 

Baeckea virgata var. polyandra Maiden & Betche, Proc. Linn. Soc. New South Wales 23: 
12 (1898). 

Excluded names for Eastern Australia, New Caledonia, Malesia and 
south-east Asia (arranged chronologically) 

Baeckea densifolia Sm., Trans. Linn. Soc. London 3: 260 (1797) = Babingtonia densifolia 
(Sm.) F. Muell. 

Baeckea virgata (J.R. Forst. & C. Forst.) Andrews, Bot. Repos. 9: t. 598 (1810) = 
Babingtonia virgata (J.R. Forst. & G. Forst.) F. Muell. 

Baeckea gracilis A. Cunn. in Field, Geog. Mem. N.S.W. 349 (1825) = Micromyrtus ciliata 
(Sm.) Druce 

Baeckea camphorata R.Br. ex Sims, Bot. Mag. 53, t. 2694 (1826) = Triplarina imbricata (Sm.) 
A.R. Bean 

Baeckea fascicnlata Sieber ex Spreng., Syst. Veg. 4: 149 (1827) = Babingtonia densifolia 
(Sm.) F. Muell. 

Baeckea microphylla Sieber ex Spreng., Syst. Veg. 4:149 (1827) = Micromyrtus ciliata (Sm.) 
Druce 

Baeckea micrantha DC., Prodr. 3: 230 (1828) = Thryptomene baeckeacea F. Muell. 



Bean, A revision of Baeckea (Myrtaceae) 


267 


Baeckea parvula (Labill.) DC., Prodr. 3: 229 (1828) = Babingtonia virgata (J.R. Forst. & G. 
Forst.) F. Muell. 

Baeckea pinifolia (Labill.) DC., Prodr. 3:229 (1828) = Babingtonia pinifolia (Labill.) A.R. Bean 
Baeckea calycina Lindl. in Mitchell, Three Exped. interior East. Aust. 2: 189 (1838) = 
Thryptomene calycina (Lindl.) Stapf 

Baeckea phylicoides Schauer in Walp., Repert. Bot. Syst. 2: 921 (1843) = Kunzea ericoides 
(A. Rich.) Joy Thomps. 

Baeckea leptocalyx F. Muell., Fragm. 1:30 (1858) = Micromyrtus leptocalyx (F. Muell.) Benth. 
Baeckea plicata F. Muell., Fragm. 1: 30 (1858) = Micromyrtus ciliata (Sm.) Druce 
Baeckea obtusifolia Brongn. & Gris, Bull. Soc. Bot. France 11: 185 (1864) = Babingtonia 
virgata Q.R. Forst. & G. Forst.) F. Muell. 

Baeckea nelitroides Seem., J. Bot. 2: 74 (1864) = Cloezia floribunda Brongn. & Gris 
Baeckea behrii (Schltdl.) F. Muell., Fragm. 4:68 (1864) = Babingtonia behrii (Schltdl.) A.R. Bean 
Baeckea crenatifolia F. Muell, Fragm. 4:70 (1864) = Babingtonia crenulata (F. Muell.) A.R. Bean 
Baeckea nova-anglica F. Muell., Fragm. 4: 71 (1864) = Babingtonia densifolia (Sm.) 
F. Muell. 

Baeckea ericoides Brongn. & Gris, Bull. Soc. Bot. France 11: 184 (1864), non B. ericoides 
Schltdl. = Babingtonia leratii (Schltr.) A.R. Bean 

(Schauer) Benth., FI. Austral. 3:82 (1867) = Babingtonia cunninghamii (Schauer) A.R. Bean 
Baeckea oligomera Radik., Ber. Deutsch. Bot. Ges. 2: 264 (1884) = Ochrosperma oligomerum 
(Radik.) A.R. Bean 

Baeckea intratropica (F. Muell.) Nied., Nat. Pfl. Fam. 3(7): 99 (1893) = Astartea intratropica 
F. Muell. 

Baeckea leratii Schltr., Bot. Jahrb. Syst. 40, Beibl. 92:32 (1908) = Babingtonia leratii (Schltr.) 
A.R. Bean 

Baeckea taxifolia Merr., Sarawak Mus. J. 3: 534, 537 (1928) = Babingtonia taxifolia (Merr.) 
A.R. Bean 

Baeckea squarrulosa Domin, Biblioth. Bot. 89: 450 (1928) = Babingtonia squarrulosa 
(Domin) A.R. Bean 

Baeckea linearis C.T. White, Proc. Roy. Soc. Queensland 55: 65 (1944) = Ochrosperma 
lineare (C.T. White) Trudgen 

Baeckea citriodora A.R. Penfold & J.H. Willis, J. & Proc. Roy. Soc. New South Wales 89: 
186 (1956) = Ochrosperma citriodorum (A.R. Penfold & J.H. Willis) Trudgen 
Baeckea jucunda S.T. Blake, Proc. Roy. Soc. Queensland 69: 75 (1958) = Babingtonia 
jucunda (S.T. Blake) A.R. Bean 

Baeckea procera J.W. Dawson, FI. Nouv. Caledon, et Dep. 18: 22 (1992) = Babingtonia 
procera (J.W. Dawson) A.R. Bean 
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Nomenclatural corrections in the Rytidosperma 
complex (Danthonieae, Poaceae) 

H. Peter Linder 


Abstract 

Linder, H. Peter (Bolus Herbarium, University of Cape Town, Rondebosch 7700, South Africa) 1997. 
Nomenclatural corrections in the Rytidosperma complex (Danthonieae, Poaceae). Telopea 7(3): 269-274. 
In a recent paper, Linder and Verboom proposed a new genus, Thonandia, but included the type 
of Notodanthonia Zotov in this new genus. Consequently, the species transferred to Thonandia should 
be under Notodanthonia, while the species placed by Linder and Verboom under Notodanthonia need 
a new generic name. The name Austrodanthonia Linder is proposed, and the relevant new 
combinations are made. 


Introduction 

Linder and Verboom (1996) proposed the dismemberment of the Australasian 
danthonioids into smaller genera, and proposed two new genera, ]oycm and 
Thonandia, in addition to the existing genera, Notodanthonia and Rytidosperma. Other 
existing genera, like Pyrranthera, Erythranthera and Monostachya, were included in 
Rytidosperma. However, in error the type species of Notodanthonia, N. unarede, was 
included among the species of the new genus Thonandia, thus rendering this latter 
name invalid. This necessitates a new name for the genus Linder and Verboom called 
Notodanthonia, and all new combinations associated with that name. Fortunately, all 
the Thonandia species already have names in Notodanthonia, so no new combinations 
are needed in this genus. 


Nomenclature 

Austrodanthonia H.P. Linder, gen. nov., differt a ceteris generibus Danthoniearum 
callo saltern duplo longiore quam rachilla, a Danthonia D.C. et Joycea Linder hilo 
punctiformi, a Danthonia, ]oycea et Notodanthonia Zotov indumento lemmatum 
plerumque fasciculato. 

Type: Austrodanthonia caespitosa (Gaudich.) H.P. Linder 

Caespitose or stolonilerous grasses with intra- or extravaginal innovations and 
truncate, two-awned prophylls, plants usually villous, occasionally glabrous. Ligules 
a single line of cilia, without contraligules or pseudopetioles. Inflorescence usually an 
open panicle, rarely contracted into a compact head. Spikelets 6-22 mm long, with 
3-10 bisexual florets, disarticulating above the glumes. Callus villous, massive, at least 
twice as long as the rhachilla internode. Glumes always longer than the basal lemma, 
sometimes longer than the florets, with 3-13 veins, variously scaberulous or sparsely 
villous. Lemmas bilobed and 9-veined; indumentum generally in two rows of 
intercostal tufts on the back, occasionally glabrous or with the tufts reduced, or with a 
more or less continuous indumentum in the lower half, or with scattered indumentum 
between the rows of tufts; lateral lobes usually with setae; central awn usually with a 
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basal, flattened, twisted column, and a hair-like apical portion, rarely reduced to a 
simpler structure. Palea 2-keeled, bilobed to truncate, often with hair-tufts on the flaps. 
Lodicules vascularised, usually bristly; anthers two; ovary with two widely separated 
styles. Caryopsis obovate, embryo-mark half the caryopsis length, hilum more or less 
punctate, 17-37% of the length of the caryopsis. Chromosome numbers 24-120. 

This genus differs from Rytidosperma and Notodantlionia by the massive callus, which 
is always at least twice as longer as the rhachilla internode. It contains 28 species, from 
Australia, New Zealand and Malesia. 

Austrodanthonia acerosa (Vickery) H.P. Linder, comb. nov. 

Basionym: Danthonia acerosa Vickery, Contrib. New South Wales Natl Herb. 1: 296 (1950). 
Synonyms: Rytidosperma acerosum (Vickery) Connor & Edgar, New Zealand J. Bot. 
17: 331 (1979); Notodantlionia acerosa (Vickery) Veldkamp, Taxon 29: 296 (1980). 

Type: Western Australia: Wooroloo, Dec 1907, Koch 1826; holo: NSW 2596; iso: K. 

Austrodanthonia alpicola (Vickery) H.P. Linder, comb. nov. 

Basionym: Danthonia semiannularis var. alpina Benth., FI. Austral. 7: 595 (1878), non 
Buchanan (1872). 

Synonyms: Danthonia alpicola Vickery, Contrib. New South Wales Natl Herb. 1: 297 
(1950); Rytidosperma alpicoluin (Vickery) Connor & Edgar, New Zealand J. Bot. 17: 331 
(1979); Notodantlionia alpicola (Vickery) Veldkamp, Taxon 29: 296 (1980). 

Type: Victoria: Mt Buller, Mueller; lecto: K, fide Vickery, Contrib. NSW Natl Herb. 2: 300 
(1956); iso: MEL. 

Austrodanthonia auriculata (J.M. Black) H.P. Linder, comb. nov. 

Basionym: Danthonia auriculata J.M. Black, Flora of South Australia, pt. 4: 674 (1929). 
Synonyms: Notodantlionia auricalata G-M. Black) Zotov, New Zealand J. Bot. 1:113 (1963); 
Rytidosperma auriculatum (J.M. Black) Connor & Edgar, New Zealand J. Bot. 17:322 (1979). 
Type: South Australia: Bundaleer hills, 11 Nov 1927, Black 2; lecto: AD, fide Vickery, 
Contrib. New South Wales Natl Herb. 2: 309 (1956); iso: K, MEL. 

Austrodanthonia biannularis (Zotov) H.P. Linder, comb. nov. 

Basionym: Notodantlionia biannularis Zotov, New Zealand J. Bot. 1: 116 (1963). 
Synonym: Rytidosperma biannulare (Zotov) Connor & Edgar, New Zealand J. Bot. 
17: 324 (1979). 

Type: New Zealand: Waitangi Forest, Northland, Zotov CHR 85021; holo: CHR. 
Austrodanthonia bipartita (Link) H.P. Linder, comb. nov. 

Basionym: Avena bipartita Link, Hort. Berol. 1:113 (1827); Notodantlionia bipartita (Link) 
Veldkamp, Taxon 29: 296 (1980). 

Synonyms: Danthonia linkii Kunth, Enum. PI. 1: 315 (1833); Rytidosperma linkii (Kunth) 
Connor & Edgar, New Zealand J. Bot. 17: 332 (1979); Notodantlionia linkii (Kunth) H.P. 
Linder, Telopea 6: 616 (1996), nom. illeg. 

Type: B (non vide). 

Austrodanthonia bonthainica (Jansen) H.P. Linder, comb. nov. 

Basionym: Danthonia pilosa R. Br. var. bonthainica Jansen, Reinwardtia 2: 258 (1953). 
Synonyms: Notodantlionia penicillata (R. Br.) Zotov ssp. bonthainica (Jansen) Veldkamp, 
Taxon 29: 298 (1980); Danthonia bonthainica (Jansen) Veldkamp, Blumea 38: 217 (1993); 
Notodantlionia bonthainica (Jansen) H.P. Linder, Telopea 6: 615 (1996). 

Type: Celebes: Peak on Bonthaim, 2400-3000 m, Biinnemeijer 11971; holo BO; iso L. 
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Austrodanthonia caespitosa (Gaudich.) H.P. Linder, comb. nov. 

Basionym: Danthonia caespitosa Gaudich. in Freycinet, Voyage autour du Monde par 
des Corvettes l'Uranie et la Physicienne pendant 1817-1820,4, Botanique: 408 (1829). 
Synonyms: Notodanthonia caespitosa (Gaudich.) Zotov, New Zealand J. Bot. 1:117 (1963); 
Rytidosperma caespitosum (Gaudich.) Connor & Edgar, New Zealand J. Bot. 17: 325 (1979). 
Type: Western Australia: Shark's Bay, Gaudichaud; holo: P; iso: K, BM. 

Austrodanthonia carphoides (Benth.) H.P. Linder, comb. nov. 

Basionym: Danthonia carphoides F. Muell. ex Benth., FI. Austral. 7: 592 (1878). 

Synonyms: Notodanthonia carphoides (Benth.) Zotov, New Zealand J. Bot. 1: 113 (1963); 
Rytidosperma carphoides (Benth.) Connor & Edgar, New Zealand J. Bot. 17: 331 (1979). 
Type: Victoria: Melbourne, 2 Nov 1853, Adamson 195 ; lecto: K, fide Vickery, Contrib. New 
South Wales Natl Herb. 2: 277 (1956). Residual syntypes: MacQuarie River, C. Moore ; syn: 
K. New South Wales: Armidale, Perrott ; syn: not found, ?K. New South Wales: Cavan nr 
Yass, Mrs Calvert; syn: K. 

Austrodanthonia clavata (Zotov) H.P. Linder, comb. nov. 

Basionym: Notodanthonia clavata Zotov, New Zealand J. Bot. 1:119 (1963). 

Synonym: Rytidosperma clavatum (Zotov) Connor & Edgar, New Zealand J. Bot. 17: 326 
(1979). 

Type: New Zealand: Upper Hutt, Zotov CHR 79778; holo: CHR. 

Austrodanthonia diemenica (D.I. Morris) H.P. Linder, comb. nov. 

Basionym: Danthonia diemenica D.I. Morris, Muelleria 7:153 (1990). 

Synonym: Notodanthonia diemenica (D.I. Morris) H.P. Linder, Telopea 6: 616 (1996). 
Type: Tasmania: Ouse River, Wild Dog Plains, 7 Jan 1983, Moscal 1292 ; holo: HO 65782. 

Austrodanthonia duttoniana (Cashmore) H.P. Linder, comb. nov. 

Basionym: Danthonia duttoniana Cashmore, Comm. Aust., C.S.I.R., Bull. 69 Appendix 
2: 72 (1932). 

Synonyms: Rytidosperma duttonianum (Cashmore) Connor & Edgar, New Zealand 
J. Bot. 17:332 (1979); Notodanthonia duttoniana (Cashmore) Veldkamp, Taxon 29:296 (1980). 
Type: South Australia: Werribee, 2 Dec 1932, Cashmore Ga65 ; lecto: ADW (now at AD) 
fide Vickery, Contrib. New South Wales Natl Herb. 2: 304 ; iso: K, NSW 19682. 

Austrodanthonia eriantha (Lindl.) H.P. Linder, comb. nov. 

Basionym: Danthonia eriantha Lindl., Mitchell, Three Exped. Eastern Australia 2:304 (1838). 
Synonyms: Rytidosperma erianthum (Lindl.) Connor & Edgar, New Zealand J. Bot. 17: 
323 (1979); Notodanthonia eriantha (Lindl.) Veldkamp, Taxon 29: 296 (1980). 

Type: Australia: Interior of New Holland, Major Mitchell's Expedition 1836, ex herb. 
Lindley; holo: CGE, fragm. NSW 6960. 

Austrodanthonia fulva (Vickery) H.P. Linder, comb. nov. 

Basionym: Danthonia linkii Kunth var. fulva Vickery, Contrib. New South Wales Natl 
Herb. 1: 299 (1950). 

Synonyms: Rytidosperma linkii var. fulvum (Vickery) Connor & Edgar, New Zealand 
J. Bot. 17:332 (1979); Notodanthonia bipartita (Link) Veldkamp var. fulva (Vickery) Veldkamp, 
Taxon 29: 296 (1980); Notodanthonia fulva (Vickery) H.P. Linder, Telopea 6: 616 (1996). 
Type: New South Wales: Flemington, 31 Mar 1929, Vickery s.n.; holo: NSW 1573; iso: K. 

Austrodanthonia geniculata (J.M. Black) H.P. Linder, comb. nov. 

Basionym: Danthonia geniculata J.M. Black, Trans. & Proc. Roy. Soc. South Australia 53: 
261 (1929). 
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Synonyms: Notodanthonia geniculata (J.M. Black) Zotov, New Zealand J. Bot. 1:114 (1963); 
Rytidospermageniculatum (J.M. Black) Connor & Edgar, New Zealand J. Bot. 17:323 (1979). 
Type: South Australia: Keith, 23 Nov 1917, Black 1; lecto: AD, fide Vickery, Contrib. 
New South Wales Natl Herb. 2: 279 (1956); iso: MEL, K, NSW 1377 & 1378. 

Austrodanthonia induta (Vickery) H.P. Linder, comb. nov. 

Basionym: Danthonia induta Vickery, Contrib. New South Wales Natl Herb. 1:298 (1950). 
Synonyms: Rytidosperma indutum (Vickery) Connor & Edgar, New Zealand J. Bot. 17: 
332 (1979); Notodanthonia induta (Vickery) Veldkamp, Taxon 29: 296 (1980). 

Type: New South Wales: Armidale, Dec 1938, Ingram s.n.; holo: NSW 1344; iso: K. 

Austrodanthonia laevis (Vickery) H.P. Linder, comb. nov. 

Basionym: Danthonia laevis Vickery, Contrib. New South Wales Natl Herb. 1: 299 (1950). 
Synonyms: Notodanthonia laevis (Vickery) Zotov, New Zealand J. Bot. 1: 117 (1963); 
Rytidosperma laeve (Vickery) Connor & Edgar, New Zealand J. Bot. 17: 325 (1979). 

Type: Australian Capital Territory: base of Mt Stromlo, 26 April 1941, Melvaine s.n.; 
holo: NSW 3232. 

Austrodanthonia mera (Connor & Edgar) H.P. Linder, comb. nov. 

Basionym: Rytidosperma merum Connor & Edgar, New Zealand J. Bot. 17: 328 (1979). 
Synonym: Notodanthonia mera (Connor & Edgar) H.P. Linder, Telopea 6: 616 (1996). 
Type: New Zealand: Marlborough, Williams CHR 309413; holo: CHR. 

Austrodanthonia monticola (Vickery) H.P. Linder, comb. nov. 

Basionym: Danthonia monticola Vickery, Contrib. New South Wales Natl Herb. 1:299 (1950). 
Synonyms: Rytidosperma monticoliim (Vickery) Connor & Edgar, New Zealand J. Bot. 
17: 332 (1979); Notodanthonia monticola (Vickery) Veldkamp, Taxon 29: 296 (1980). 

Type: New South Wales: Lithgow, 2 Jan 1936, Vickery s.n.; holo: NSW 1359; iso: K. 

Austrodanthonia occidentalis (Vickery) H.P. Linder, comb. nov. 

Danthonia occidentalis Vickery, Contrib. New South Wales Natl Herb. 1: 300 (1950). 
Synonyms: Rytidosperma occidentale (Vickery) Connor & Edgar, New Zealand J. Bot. 17: 
332 (1979); Notodanthonia occidentalis (Vickery) Veldkamp, Taxon 29: 297 (1980). 

Type: Western Australia: Karrakatta, Nov. 1900, ex herb. W.V. Fitzgerald; holo: NSW 
4389; iso: K. 

Austrodanthonia oreophila (H.P. Linder & Walsh) H.P. Linder, comb. nov. 
Rytidosperma oreophilum H.P. Linder & Walsh, Muelleria 8: 283 (1995). 

Synonym: Notodanthonia oreophila (H.P. Linder & Walsh) H.P. Linder, Telopea 6: 616 (1996). 
Type: Australian Capital Territory: slopes of Mt Gingera, Bimberi Range, Pullen 3041; 
holo: CANB; iso: A, BO, K, L, MEL, NE, NSW. 

Austrodanthonia penicillata (Labill.) H.P. Linder, comb. nov. 

Arundo penicillata Labill., PI. Nov. Holl. 1: 26 t.34 (1805). 

Synonyms: Danthonia penicillata (Labill.) Beauv., Agrost.: 92,153,160 (1812); Danthonia 
racemosa R. Br. var. penicillata (Labill.) Benth., FI. Austral. 7: 594 (1878); Notodanthonia 
penicillata (Labill.) Zotov, New Zealand J. Bot. 1: 122 (1963); Rytidosperma penicillatum 
(Labill.) Connor & Edgar, New Zealand J. Bot. 17: 327 (1979). 

Type: Tasmania: Labillardiere; holo: FI-W, photo K. 

Austrodanthonia pilosa (R. Br.) H.P. Linder, comb. nov. 

Basionym: Danthonia pilosa R. Br., Prodr. 177 (1810). 
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Synonyms: Danthonia penicillata Labill. var. pilosa (R. Br.) Maiden & Betche, Census 
N.S.W. PL: 22 (1916); Notodanthonia pilosa (R. Br.) Zotov, New Zealand J. Bot. 1: 118 
(1963); Rytidosperma pilosum (R. Br.) Connor & Edgar, New Zealand J. Bot. 17:326 (1979). 
Type: New South Wales: Port Jackson, Brown, Bennett no. 6234; holo: BM; iso: K, MEL. 

Austrodanthonia popinensis (D.I. Morris) H.P. Linder, comb. nov. 

Basionym: Danthonia popinensis D.I. Morris, Muelleria 7:157 (1990). 

Synonym: Notodanthonia popinensis (D.I. Morris) H.P. Linder, Telopea 6: 616 (1996). 

Type: Tasmania: 0.5 km N of Kempton, Morris 8556; holo: HO 92651, iso: AD, NSW. 

Austrodanthonia racemosa (R. Br.) H.P. Linder, comb. nov. 

Basionym: Danthonia racemosa R. Br., Prodr.: 177 (1810). 

Synonyms: Danthonia penicillata Labill. var. racemosa (R. Br.) Maiden & Betche, Census 
N.S.W. PL: 22 (1916); Notodanthonia racemosa (R. Br.) Zotov, New Zealand J. Bot. 1: 121 
(1963); Rytidosperma racemosum (R. Br.) Connor & Edgar, New Zealand J. Bot. 17:327 (1979). 
Type: New South Wales: Port Jackson, Brown, Bennett no. 6235; holo: BM; iso: K, fragm. 
MEL, fragm. PERTH. 

Austrodanthonia racemosa (R. Br.) H.P. Linder var. obtusata (Benth.) H.P. Linder, 
comb. nov. 

Basionym: Danthonia racemosa R. Br. var. obtusata Benth., FI. Austral. 7: 594 (1878). 
Synonyms: Rytidosperma racemosum var. obtusatum (Benth.) Connor & Edgar, New 
Zealand J. Bot. 17: 332 (1979); Notodanthonia racemosa (R. Br.) Zotov var. obtusata 
(Benth.) Veldkamp, Taxon 29: 297 (1980). 

Type: New South Wales: New England, Stuart s.n.; holo: K; iso: MEL. 

Austrodanthonia remota (D.I.Morris) H.P. Linder, comb. nov. 

Basionym: Danthonia remota D.I. Morris, Muelleria 7: 160 (1990). 

Synonym: Notodanthonia remota (D. Morris) H.P. Linder, Telopea 6: 617 (1996). 

Type: Tasmania: summit of Hibbs Pyramid, 4 Jan 1984, Buchanan 2878; holo: HO 91392. 

Austrodanthonia richardsonii (Cashmore) H.P. Linder, comb. nov. 

Basionym: Danthonia richardsonii Cashmore, Comm. Aust., C.S.I.R., Bull. 69 Appendix 
2: 72 (1932). 

Synonyms: Rytidosperma richardsonii (Cashmore) Connor & Edgar, New Zealand J. Bot. 
17: 332 (1979); Notodanthonia richardsonii (Cashmore) Veldkamp, Taxon 29: 297 (1980). 
Type: South Australia: Werribee, 2 Dec 1932, Cashmore Ga63; holo: ADW (now at AD); 
iso: BM, K, NSW 4726,1204). 

Austrodanthonia setacea (R. Br.) H.P. Linder, comb. nov. 

Basionym: Danthonia setacea R. Br., Prodr.: 177 (1810). 

Synonyms: Rytidosperma setaceum (R. Br.) Connor & Edgar, New Zealand J. Bot. 17. 332 
(1979); Notodanthonia setacea (R. Br.) Veldkamp, Taxon 29: 297 (1980). 

Type: Western Australia: King George's Sound, Brown, Bennett no. 6236; holo: BM, iso: 
BRI, K, fragm. MEL. 

Austrodanthonia tenuior (Steud.) H.P. Linder, comb. nov. 

Basionym: Plinthanthesis tenuior Steud., Syn. PL Gram.: 14 (1854). 

Synonyms: Notodanthonia tenuior (Steud.) S.T. Blake, Contr. Queensland. Herb. 14: 3 
(1972); Danthonia tenuior (Steud.) Conert, Senckenberg. Biol. 56: 163 (1975); 
Rytidosperma tenuius (Steud.) O.E. Erikss., A. Hansen & Sunding, FI. Macaronesia 
Checklist Vase. PL, pt. 1 edn. 2: 93 (1979). 

Type: New South Wales: Port Jackson, D'Urville; holo: P. 
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Relationships of the Wollemi Pine (Wollemia 
nobilis) and a molecular phylogeny of the 
Araucariaceae 


S. Gilmore and K.D. Hill 


Abstract 

Gilmore, S. 1 and Hill, K.D. (National Herbarium of Nero South Wales, Royal Botanic Gardens, Sydney, 
NSW 2000, Australia ; 1 Present address: Division of Botany and Zoology, Australian National University, 
Canberra, ACT 0200, Australia) 1997. Relationships of the Wollemi Pine (Wollemia nobilis) and a 
molecular phylogeny of the Araucariaceae. Telopea 7(3): 275-291. Sequences were obtained for the rbch 
gene from chloroplast DNA of the newly discovered Australian conifer Wollemia nobilis 
(Araucariaceae), 5 species of Araucaria and 4 species of Agatlus. Phylogenetic analysis of our new 
data and other available sequences indicate that 1) Araucariaceae is monophyletic; 2) Agathis and 
Araucaria are both monophyletic; 3) Wollemia is the sister group to Agathis; 4) the Pinaceae are the 
sister group to all other conifers, although the monophyly of the conifers is not unequivocally 
demonstrated. 'Hie utility of rbcL for deriving a robust phylogeny of the Araucariaceae and of the 
conifers is discussed. 


Introduction 

A previously unknown conifer recently discovered in the Wollemi National Park (New 
South Wales, Australia) has been described as a new species, Wollemia nobilis W.G. 
Jones, K.D. Hill & J.M. Allen, placed in a new genus in the family Araucariaceae (Jones 
et al. 1995). The new monotypic genus brings the total number of accepted extant 
genera in the family to three (with Araucaria Juss. and Agathis Salisb.). This study 
aimed to test the monophyly of the family, of Araucaria and Agathis, and to resolve the 
phylogenetic relationships of Wollemia nobilis. This would allow assessment of 
differences in morphological characters in a phylogenetic context. 

Our approach has been to sample DNA sequences of a genetic marker and 
phylogenetically analyse them (Hillis & Moritz 1990). Here we sampled sequences 
from the plastid-encoded gene for the large subunit of ribulose bis-phosphate 
carboxylase (rhcL). This gene has been the subject of intensive study in recent years 
(Olmstead & Palmer 1994, Clegg & Zurawski 1992, Hillis & Moritz 1990, Palmer et al. 
1988 for reviews) and has proved useful at inter-family and intra-family levels for a 
number of groups such as the Saxifragaceae s.l. (Morgan and Soltis 1993), Asteraceae 
(Kim et al. 1992), and an analysis of the primary lines of descent of the angiosperms 
(Chase et al. 1993). Gadek and Quinn (1993) used rbch sequences to test relationships 
in the conifer family Cupressaceae sens, str., producing results that are congruent with 
results from other data (chemical, morphological and anatomical); however, support 
is low for some groupings of taxa due to the low rate of rbch divergence. 

DNA from leaf tissue of Wollemia nobilis and several species of both Araucaria and 
Agathis was sequenced, and included in the analyses with sequences for other conifers 
obtained from international databases, to gather evidence to position the 
Araucariaceae relative to the other conifers. We used this information to select suitable 
outgroups to test relationships within the family, using different tree building 
algorithms and different data-weighting regimes. 
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Extant and fossil Araucariaceae 

All members of the Araucariaceae are trees, some species growing to over 60 m tall, 
though some species are never larger than 10 m. Leaves are spirally arranged with 
parallel veins and the medium- to large-sized cones are subglobose to ovoid, hard and 
woody, with each of numerous fused bract-scales bearing one seed (Dallimore et al. 
1966). Wollemia is placed within the Araucariaceae by the following characters: adult 
leaves broad, spirally arranged, with several parallel veins and no distinct midvein, 
microsporophylls peltate with 4—9 pendulous microsporangia, pollen wingless, and 
female strobili with numerous fused bract-scale complexes, each with a single inverted 
ovule that develops into a dry winged seed (Jones et al. 1995). Of these characters, the 
peltate microsporophylls with pendulous microsporangia are unequivocally 
apomorphic at the family level. The structure of the female cone is unique to the 
family, but features both apomorphic and plesiomorphic characters (Hart 1987). Wollemia 
is monoecious, as are Agathis and Araucaria (Jones et al. 1995, Dallimore et al. 1966). 

The modern distribution of the Araucariaceae is almost exclusively Southern 
Hemisphere (Fig. 1). However, the Mesozoic fossil record suggests that the family once 
had a greater range, extending widely through the Northern Hemisphere. Although 
many of the leaf, pollen and wood fossils lack clear araucarian aponrorphies and may 
be merely superficially similar, the distinctive female cones are well-known from 
many localities in the Northern Hemisphere (Stockey 1994). Currently, the greatest 
number of species of Araucaria occur in New Caledonia, but the New Caledonian taxa 
are a closely related group within one section of the genus (R. Henry, pers. comm.), 
consistent with this being a local radiation rather than a centre of origin. 

It has been suggested that the Araucariaceae appeared in the late Triassic, with a peak 
of diversity in the Jurassic and a continued decline since the end of the Cretaceous 
(Miller 1977). Fossils with some Araucaria -like features have been recorded from the 
Triassic (Virginia, USA); however, their affinities to the family are unclear (Stockey 
1982). A fossil record showing the female cone apomorphies of Araucaria dates to the 
Jurassic (Miller 1977, Stockey 1981, Stockey 1982, Stockey 1994), and represents one of 



Fig. 1. Present-day distribution of the family Araucariaceae. 
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the oldest extant genera known (Stockey 1981). The fossil record suggests that the 
genus Araucaria had emerged, as had all extant sections, during the Jurassic (Stockey 
1981, Stockey 1994), although many of the identifications have been based on sets of 
unpolarised similarities rather than synapomorphies. Fossils regarded as Araucaria 
have been found in Cretaceous deposits in Japan, as well as Jurassic deposits in 
England and North America (Stockey 1994), although placement of some of these 
within extant sections has proved problematic, not least because of the lack of 
diagnostic apomorphic characters in some of the material. Pollen with Araucaria- like 
characters is also widespread in the Jurassic and Cretaceous of both northern and 
southern hemispheres, although clear synapomorphies with extant genera are again 
lacking (Hughes 1969). 

The fossil record for Agathis is less extensive than that for Araucaria, and is restricted 
to Australia and New Zealand, in Cretaceous to Miocene sediments (Stockey 1982, 
Cantrill 1992). A fossil described as Agathis jurassica from the Jurassic lalbragar Fish 
Bed Flora in New South Wales (White 1981) was considered the oldest of these but 
more recent studies indicate that the fossil is not in fact an Agathis (Stockey 1990,1994) 

It has been suggested that Agathis evolved in Gondwana at some time in the late 
Jurassic or early Cretaceous (Hill 1995). Again, however, no phylogenetic analysis of 
the characters used to place these fossils in the genus Agathis has been made, and they 
may merely represent shared plesiomorphies. 

A form-genus Araucarioides, which shares some characters with Araucaria and others 
with Agathis, is represented in deposits from the Cretaceous to the Oligocene (Hill 
1995, M. Pole pers. comm.). Araucarioides would appear to be distinct from Wollemia in 
possibly possessing an abscission layer in the leaf petiole, a feature found in Agathis 
but not Araucaria (M. Pole pers. comm.). A pollen form-genus Dillwynites that closely 
resembles the pollen of Wollemia is known from mid-Cretaceous to Recent deposits, 
often in close association with Araucarioides leaf fossils (Macphail et al. 1995). 
Establishment of relationships of both Araucarioides and Dillwynites has been again on 
the basis of general phonetic similarities and not phylogenetic assessment of 
individual characters. 

Since the general decline of the conifer biota towards the end of the Cretaceous and 
throughout the Tertiary, the family Araucariaceae was thought to have become extinct 
in south-eastern Australia until the discovery of Wollemia (Jones et al. 1995, Kershaw 
& McGlone 1995). Wollemia thus represents an isolated relic of a once extensive 
araucarian range, which may provide valuable information on evolution and 
biogcography of the Araucariaceae and of the Gondwanan biota generally. 

A cladistic analysis of conifers at both family and genus levels using a comprehensive 
data set including morphological, anatomical and chromosomal characters placed the 
Araucariaceae as the sister group to a clade made up of Cupressaceae and Sciadopitys 
(Hart 1987). Other studies have differed considerably, placing the Araucariaceae as the 
sister to Pinaceae (Miller 1988; Nixon et al. 1994), although differing markedly from 
each other in the relationships of the other conifer families (Fig. 2). Molecular studies 
using 18S rRNA gene sequences have suggested a sister group relationship to the 
Podocarpaceae (Chaw et al. 1995). In all cases high degrees of homoplasy obscure 
resolution of relationships at the generic level. 


Materials and methods 

Plant material: fresh leaf material of Wollemia nobilis was collected from two widely 
separated trees of one wild population (trees tagged 18 and 19 by New South Wales 
National Parks and Wildlife Service). Fresh leaf material of Araucaria angustifolia 
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Fig. 2. Trees of relationships within the conifers, a. Hart 1987. b. Price 1993. c. Miller 1988. d. Chaw 
et al. 1995. e, Nixon et al. 1994. Analyses d and e did not include Sciadopitys. 

* sens, lat., including Taxodiaceae 

* including Taxodiaceae and Sciadopitys 

+ this analysis shows Taxaceae to be paraphyletic, although no clear resolution is evident at this node 


O. Kuntze, A. bidivillii Hook., A. cunninghamii Aiton ex D. Don, A. hunsteinii K. Schumm. 
et Hollr., A. muelleri (Carr.) Brongn. et Gris, Agathis ovatn (Moore ex Viell.) Warb., 
A. lanceolata Lindl. ex Warb., A. moorei (Lindl.) Mast., and A. macrophylla (Lindl.) Mast, 
was gathered from living collections at the Royal Botanic Gardens, Sydney, and 
voucher specimens deposited at the National Herbarium of New South Wales (NSW). 
An additional unpublished sequence for Agatlus rolmsta was provided by C. Quinn, 
University of New South Wales. The species analysed are listed in Table 1 along with 
accession information. 

DNA extraction: total genomic DNA was extracted from fresh leaves by an adaption 
of the method of Doyle and Doyle (1990) following grinding in liquid nitrogen, and 
was purified by the diatomite method of Gilmore et al. (1992). An additional phenol: 
chloroformnsoamyl alcohol (25:24:1) extraction was performed following the elution 
of the DNA from the diatomite matrix, and the DNA reprecipitated. Purified DNA was 
dissolved in Milli-Q (Millipore) purified water or TE (10 mM Tris, 1 mM EDTA, pH 
8.0) buffer and stored at -20°C. 

Polymerase chain reaction: bases 18 to 1428 of the rbcL coding region were amplified 
as well as the region to 41 base pairs downstream of the gene. The entire region, or a 
series of overlapping fragments which together covered the equivalent region, were 
amplified. Primers are listed in Table 2 along with their positions relative to rbcL. 
Amplifications were conducted on either a FTS-1S Capillary Thermal Cycler (Corbett 
Research) or a Omn-E Thermal Cycler (Hybaid Ltd.). For the FTS-1S, reactions were 
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Table 1. Species sampled and GenBank accession numbers. 


Taxon 

RBG (Sydney) Accession 


GenBank Accession 

Agathis 

A. robusta 

Partial sequence supplied by 

CJ Quinn (UNSW) 



A. ovata 

13935 (living collection) 


U87754 

A. moorei 

871593 (living collection) 


U87755 

A. macrophylla 

13930 (living collection) 


U87756 

Araucaria 




A. angustifolia 

911936 (living collection) 


U87750 

A. bidwillii 

15780 (living collection) 


U87751 

A. hunsteinii 

15820 (living collection) 


U87749 

A. cunninghamii 

15819 (living collection) 


U87752 

A. muelleri 

871351 (living collection) 


U87753 

Wollemia 




W. nobilis (tree 18) 

NSW392980 (herbarium) 


U87757 

W. nobilis (tree 19) 

NSW392981 (herbarium) 


Not submitted 

Table 2. Primers used. 




Primer code 

Strand 


Sequence 

rbcLI 

— > 


5'gggatttatgtcaccacaaacaga 

861 

— > 


5'tggaccactgtttggaccga 

381 

—> 


5'gcagttattgacagacaaaagaaatcatggt 

635 

<r- (downstream of rbcL) 


5'cttttagtaaaagattgggccgag 

496 

<— 


5'ccccaagggtgtcctaaagttcctccaccaaa 

497 

<r~ 


5'accatgattcttctgcctatcaataactgc 

rbcLI 061 

r-, >* » 

rbcL 

381 

>-» 

_ 



497 

<-c 

496 635 

<-< « 


carried out on a 18 |iL scale (1-10 ng DNA, 0.2 mM each of dNTPs, 4 pmol each primer, 
2pL PCR Reaction Buffer with Mg++ (Boehringer Mannheim) and 1.25U Taq DNA 
polymerase (Boehringer Mannheim)). The best amplifications were achieved using a 
touchdown PCR protocol (Don et al. 1991) with an initial denaturation step of 94°C for 
3 min, followed by annealling for 30 seconds at 64°C and chain extension at 72°C for 
lmin 50s. In successive cycles the denaturation step was 94°C for 30s and the extension 
step was retained, but the annealling temperature was successively dropped 2°C after 
the 1st, 3rd, 5th, 8th, 12th, 16th and 20th cycles. After 20 cycles the annealling 
temperature was 50°C, and this was retained for the final 15 cycles. Following cycling, 
an additional extension step (72°C, 5 min) was added. 
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The amplification mix for the Omn-E was as for the FTS-1S scaled up to 100 pL. The 
touchdown protocol was less effective on the Omn-E and different cycling parameters 
were used. Following an initial denaturation of 94°C for 3 minutes, each cycle 
consisted of a denaturation step of 94°C for 30s, annealling at 50°C for 30s, and chain 
extension at 72°C for 1 min 50s. Following cycling an additional extension step (72°C, 
5 min) was added. Following PCR, products were visualised by electrophoresing an 
aliquot in 0.8% agarose stained with ethidium bromide. Most of the desired products 
were washed of residual nucleotides and primers by the addition of 300 pL sterile 
water with reconcentration in a Microcon-100 column (Amicon) according to the 
manufacturer's protocol. From several amplifications, small extraneous products (in 
concentrations too low to be detected on a stained gel) were preferentially cloned. In 
these cases, target DNA bands were excised from agarose following electrophoresis of 
the total product in a 0.8% agarose gel. The band was then purified using the Qiaquick 
gel extraction kit (Qiagen), according to the manufacturer's instructions. 

Cloning and sequencing of PCR products: while some PCR products were directly 
sequenced, most amplification products were ligated into a vector (pGEM.T) which 
exploits the tendency of Taq DNA polymerase to adenylate 3' ends of double stranded 
DNA (Clark 1988). Bacteria were transformed using the pGEM.T Vector System II kit 
(Promega), with half the manufacturer's specified volumes. The host bacterial strain 
was JM109. Transformants were screened for insert size (Anonymous 1991) and 
plasmid DNA was recovered by the alkali lysis method with purification by 
polyethylene glycol (Sambrook et al. 1989). Alternatively, some plasmids were purified 
using the Jetstar miniprep system (Genomed). The purified plasmid was used as a 
template for sequencing with an automatic sequencer (ABI 373A) and Taq Dye Primer 
and Taq DyeDeoxy Terminator cycle sequencing kits (Perkin Elmer) at Westmead 
Hospital (Sydney, Australia). Trace and data files were returned for alignment and 
editing with the aid of the Sequencher vers. 2.1 and 3.0 software packages (Gene Codes). 

Phylogeny reconstruction: the rbcL gene is highly conserved across the group studied, 
and sequences were readily aligned by eye. We employed the maximum parsimony 
method of Fitch (1977) and Maximum Likelihood Estimations (Felsenstein 1981,1993) 
with the computer package Phylogenetic Analysis Using Parsimony (PAUP*) version 
4 (Swofford unpublished, used with the author's permission). Trees generated by 
PAUP* were exported into MacClade 3.06 (Maddison & Maddison 1996) to prepare 
trees for publication. Each individual base position was coded as an unordered 
character, and missing data were treated as unknown. Sequences for rbcL of various 
conifers, Gingko bilobn and several angiosperms were recovered from GenBank (see 
Table 3), to test the monophyly of the family and to select suitable outgroups for a 
study of generic affinities within the family. Where the data base sequences were 
longer than our own we trimmed them to correspond to the region we had amplified, 
and where they were shorter we treated the missing region(s) as unknown. 

Parsimony analysis: to test the monophyly of the family Araucariaceae we aligned 
our 10 sequences with those recovered from GenBank (table 3). When the sequences 
were aligned, base substitutions at third codon positions were observed 
approximately three times as often as first or second codon position changes (data not 
shown). We used this information to apply two different weighting schemes to our 
data. Firstly we used equal weighting for all characters, and then we weighted first, 
second and third codon positions in the ratio 3:3:1, with characters from the non¬ 
coding region remaining unweighted. The cycads were set as outgroups (Loconte and 
Stevenson 1990) for heuristic searches conducted using the simple sequence addition 
option, with tree bisection-reconnection (TBR) branch swapping. Support for the 
groupings recovered under each weighting scheme was tested by performing one 
hundred jackknife replicates with deletion of 50% of characters each replicate. 
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Table 3. rbcL sequences recovered from GenBank. 

Nomenclature follows GenBank records, but note that most Taxodlaceae, including Cunninghamia, are 
now subsumed within Cupressaceae, and Sciadopitys is placed in the monogeneric family 
Sciadopityaceae. 


Taxon 

GenBank accession 

Cycadaceae 


Cycas circinalis 

LI 2674 

Bowenia serrulata 

LI 2671 

Ginkgoaceae 


Ginkgo biloba 

D1073 

Pinaceae 


Pinus pinea 

X58133 

Pseudotsuga menziesii 

X52937 

Podocarpaceae 


Podocarpus gracilior 

X58135 

Taxaceae 


Amentotaxus argotaenia 

LI 2580 

Cupressaceae 


Callitris rhomboidea 

L12537 

*Taxodiaceae 


*Cunninghamia lanceolata 

L25757 

* Sciadopitys verticillata 

L25753 

Magnoliaceae 


Magnolia hypoleuca 

L12655 

Gnetaceae 


Gnetum gnemon 

LI 2680 

Gnetum leyboldii 

U72820 

Papaveraceae 


Papaver orientate 

L08764 

Poaceae 


Oryza sativa 

D00207 


Relationships within the Araucariaceae were then more closely examined, using four 
Agathis terminals (different species), five Araucaria terminals (different species 
representing four sections), two Wollemia terminals (two individuals of the same species), 
with Podocarpus arid Callitris selected as outgroups on the basis of their position relative 
to the Araucariaceae in the larger analysis (note that besides Callitris, both Amentotaxus 
and/or Cunninghamia would have been equally suitable outgroups). By this strategy we 
sought to avoid artefacts that may have been introduced by using an outgroup too distant 
from the Araucariaceae. We once again noted a bias in favour of third codon position 
substitutions, with such changes being observed three times as often as first or second 
codon position substitutions. The initial analysis utilised a branch-and-bound search 
using the furthest addition sequence option with all characters weighted equally. The 
analysis was then repeated after weighting first, second and third codon positions in 
the ratio 3:3:1 (the non-coding region was unweighted). Support for the groupings 
under each weighting scheme was tested by performing one hundred jackknife 
replicates with deletion of 50% of characters each replicate. 

Maximum likelihood: relationships within the Araucariaceae were reanalysed using 
the maximum likelihood criterion for optimality. As before, the same two outgroup 
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taxa were selected by their position in the larger analysis. Initially, equal nucleotide 
frequencies were set, with all sites assumed to evolve at the same rate with the 
molecular clock hypothesis not enforced. Secondly, nucleotide frequencies were set to 
those observed in the data and the transition/transversion ratio set to 2. All sites were 
set to evolve at the same rate and the molecular clock was not enforced. Support was 
tested using jackknife values for the observed groupings. 


Results 

Ten complete sequences were obtained for the Araucariaceae (Table 1). In all cases the 
length of coding region sequenced was the same (1411 bp), as was the downstream 
region (41 bp) . With the data set extended to include sequences from GenBank, we 
used maximum parsimony to find trees from both unweighted (Fig. 3a) and weighted 
(3:3:1) characters (Fig. 3b). With both searches, 4 most parsimonious trees were found, 
differing only in resolution within the Araucariaceae. Podocarpus was placed in a sister 
group position to the Araucariaceae, with a jackknife value of 65 with unweighted 
characters. The Araucariaceae—Podocarpaceae clade was placed as sister to a clade 
comprising Cupressaceae (sens, lat.) and Taxaceae. The analysis with weighted 
characters differed only in the resolution within Araucaria to this point, but differed 
dramatically below this node in placing Pinaceae as the sister to the all other conifers, 
and the conifers as a monophyletic group. In contrast, the unweighted analysis 
suggested that the conifers may not be monophyletic. 

The small data set (Araucariaceae, Podocarpus and Callitris) had 1452 characters of 
which 269 were variable and 94 were potentially parsimony-informative. With the 
codon positions unweighted, 4 most parsimonious trees of length 324 were recovered 
(Fig. 4a). According to this result, the Araucariaceae are monophyletic with Araucaria 
the sister group to the remainder of the Araucariaceae, and WoIIemia the sister group 
to Agathis. There was strong jackknife support for most of these groupings (jackknife 
values of 100, 91, 55 and 100 repectively for Araucariaceae, Araucaria, WoIIemia + 
Agathis, Agathis, Fig. 4a). While the data could not resolve relationships among the 
terminal Agathis taxa, some resolution was observed within Araucaria. The genus split 
into 2 groups, the first containing A. angustifolia, A. bidwillii and A. hunsteinii (jackknife 
value 68; with further resolution to an A. bidxuillii and A. hunsteinii clade, itself with a 
jackknife value of 65), and, secondly, A. cunninghamii grouped with A. muelleri 
(jackknife value 93). 

When codon positions were weighted in the ratio 3:3:1 (512 characters had weight 1 
and 940 had weight 3), 4 most parsimonious trees were recovered, of length 524. The 
strict consensus tree (Fig. 4b) shows that Agathis and Araucaria each form monophyletic 
groups, with no resolution within Agathis. Within Araucaria, the clades consisting of 1) 
A. bidxuillii and A. hunsteinii, and 2) A. cunninghamii and A. muelleri were retained, but 
A. angustifolia was placed as sister to the A. cunninghamii + A. muelleri clade. 

Under Maximum Likelihood criteria, we recovered trees with similar topology to 
those recovered with the parsimony searches with unweighted characters. Assuming 
equal nucleotide frequencies with no weighting for transitions and transversions and 
all sites evolving at the same rate, the best tree had a score of 3910 (Fig. 4c). Agathis and 
Araucaria both formed separate monophyletic groups, and Araucaria once again split 
into two groups. The first (jackknife value 83) has A. angustifolia sister to a clade 
containing A. bidwilli and A. hunsteinii (jackknife value 69). The second group had 
A. cunninghamii and A. muelleri as a clade with a jackknife value of 95. This tree was 
identical in topology to one of the parsimony trees when codon positions were 
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Fig. 3a. Large data set. Strict consensus tree, parsimony, unweighted. Numbers displayed above 
branches are jackknife (50% character deletion) support values. 
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Fig. 3b. Large data set. Strict consensus tree, parsimony, weighted. 
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unweighted. In general, equal or stronger jackknife support was found for groupings 
than was found under parsimony. 

The same topology was produced when nucleotide frequencies were estimated from 
the data and the transition to transversion ratio set to 2, although this tree differed in 
having a likelihood score of 3815, and slightly different jackknife support values (Fig. 4d). 


Discussion 

Our analysis strongly supported the monophyly of the family Araucariaceae and of 
Ago this and Araucaria. The phylogenetic position of Wollemia is thus concordant with 
its description (Jones et al. 1995) as a new genus in that family. An alternative 
classification, consistent with our phylogenetic results, would be to treat Wollemia 
nobilis as a species of Agathis. However, the level of jackknife support for the Wollemia 
+ Agathis clade (55 to 89 in our analyses) is much lower than that for Agathis (100 in all 
analyses). Therefore, the recognition of Wollemia as a distinct genus is preferable on 
grounds of likely taxonomic stability. 

Both Wollemia and Agathis are known only from Australasia and the south-west Pacific 
as either extant plants or fossils. This suggests that a radiation occurred within the 
Araucariaceae in the later Mesozoic and possibly early Tertiary in the Australasian 
precinct of Gondwana. 

The resolution within Araucaria is slight, but some support is shown for the placement 
of the scale-leaved species as a monophyletic group (Section Eutacta, represented by 
A. cunninghamii and A. muelleri) as the sister to the broad-leaved species groups, which 
themselves then constitute a monophyletic group. This latter is the only group within 
the Araucariaceae to possesses hypogeal germination (Burrows et al. 1993), previously 
suggested to be an apomorphic character (Stockey 1994), and now corroborated by the 
molecular data. 

Araucariaceae is placed as sister to the Podocarpaceae, and this clade in turn is placed 
as sister to a clade made up of Cupressaceae (sens, lat.) and Taxaceae. This is in overall 
agreement with Chaw et al. (1995) and Price et al. (1993), but differs from Hart (1987), 
Nixon et al. (1994) and Miller (1988). However, the analysis published by Miller was 
based on a limited number of characters from one organ only (the seed cone) and that 
of Hart showed a high level of homoplasy. Nixon et al. used only 5 characters that 
were informative within the conifer clade. 

By including other conifer taxa in our data set we were able to show that, while rbcL 
did not give good resolution at the intrageneric level within the Araucariaceae, we 
could build a phylogeny within the conifers that agrees with data from some other 
sources. While some relationships are not fully resolved and sampling is minimal 
within groups, it appears that: 

1. the Podocarpaceae is the sister to the Araucariaceae, 

2. Cupressaceae (sens, lat.) and Taxaceae are part of a robust clade that is the sister to 
the Podocarpaceae-Araucariaceae clade, and 

3. Pinaceae is separate from all other extant conifer families, either as the basal branch 
or a separate clade. 

The analysis of the primary lines of descent of the angiosperms using rbcL sequences 
by Chase et al. (1993) suggested that the conifers were paraphyletic. However, the 
analyses of Price et al. (1993) and Savard et al. (1994) using the same gene and a larger 
number of conifer taxa support the monophyly of the conifers. Our results do not 



286 


Telopea 7 ( 3 ): 1997 


Agathis 

robusta 


55 



Agathis 

ovata 


Agathis 

macrophylla 


Agathis 

moorei 


Wollemia 
nobilis 
tree 18 


Wollemia 
nobilis 
tree 19 


100 


91 


65 


68 


Araucaria 

bidwillii 


Araucaria 

hunsteinii 


Araucaria 

angustifolia 


93 


Araucaria 

cunninghamii 


Araucaria 

muelleri 


Podocarpus 

gracilior 


Callitris 

rhomboidea 


Fig. 4a. Small data set. Strict consensus tree, parsimony, unweighted. Numbers displayed above 
branches are jackknife (50% character deletion) support values. 
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Fig. 4b. Small data set. Strict consensus tree, parsimony, weighted. 
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Fig. 4c. Small data set. Maximum likelihood tree, unweighted. Numbers displayed above branches 
are jackknife (50% character deletion) support values. 
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Fig. 4d. Small data set. Maximum likelihood tree, weighted. 
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clearly resolve the conifers from the angiosperms, and show some agreement with 
Chase et al. in the unweighted analysis. However, the weighted analysis indicates 
rather that the conifers are monophyletic. This suggests that the degree of divergence 
in the rbcL gene at this point is insufficient for a reliable separation. 
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Notes on Verbena officinalis sensu stricto and 
V. macrostachya (Verbenaceae) with new 
combinations in two closely related taxa 

P.W. Michael 


Abstract 

Michael, P.W. (National Herbarium of New South Wales, Royal Botanic Gardens, Mrs Macquaries Road, 
Sydney, NSW, 2000, Australia) 1997. Notes on Verbena officinalis sensu stricto and V. macrostachya 
(Verbenaceae) with neiv combinations in two closely related taxa. Telopea 7(3): 293-297. Two new 
combinations are made in Verbena, namely V. gaudichaudii and V. africana which, along with 
V. macrostachya (here lectotypified) are considered to be native Australian species previously included 
under V. officinalis. Notes are given relating to the typification of V officinalis sensu stricto, which is 
quite uncommon in Australia. Leaves of V. officinalis, V. gaudichaudii and V. africana are illustrated. 


Introduction 

Australian plants in MEL, BRI and NSW called Verbena officinalis L. show much 
variation suggesting that there are different species involved. One of these is 
V. officinalis L. sensu stricto, while there are three others which I believe, on grounds of 
dates of collection, distribution and morphology, to be native. 

Verbena officinalis L. sensu stricto 

V. officinalis L. sensu stricto, which occurs widely throughout Europe and Asia, 
appears to be quite uncommon in Australia where it is certainly introduced. It has 
been collected occasionally in central and eastern Victoria and rarely in New South 
Wales. 1 have collected it only once in New South Wales, along Tuena Creek between 
Bathurst and Crookwell in February 1997. This taxon can easily be recognized by its 
leaf shape (see Fig. 1) and its very glandular bracts, calyces and flowering stems. It has 
been well illustrated many times in Europe and Asia, for example by S. Ross-Craig 
(1966: t.38) and by S.J. Roles in Clapham, Tutin and Warburg (1963: Fig. 1167). 

The earliest mention of its glandular inflorescence that I have been able to find is in 
Schauer's diagnosis of V officinalis a vulgaris in Flora Brasiliensis 9: 191 (1851) which 
I reproduce here: 

caule erecto, brachiato-ramoso; foliis ambitu oblongis trifidis tripartitisve segmentis 
incisis vel laciniatis laciniis crenato-serratis; rhachi bracteisque calycibusque hirtellis 
glandulosisque. 

Of the four syntypes of V. officinalis noted by Verdcourt (1992: 6), he has chosen as 
lectotype the specimen Herb. Clifford: 11, Verbena No. 6, fol. 6 (BM) (Jarvis et al. 1993: 
98). I would expect this specimen to be from Central Europe (Linnaeus wrote: 'Habitat 
in Europae mediterraneae ruderatis' in Sp. PI. 1.20-21 (1753) and 'crescit juxta areas & vias 
inque locis ruderatis per Belgium, Angliam, Galliam &c.' in Hort. Cliff.: 11 (1737)) and 
to have glandular inflorescences. Glandular inflorescences, although not mentioned by 
Linnaeus or in any of the works he cites, appear in all but one immature specimen in a 
large number of specimens examined by me from Europe and Asia in NSW and MEL. 
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Fig. 1. Leaves of V. officinalis from plants collected by P. Michael along Tuena Creek between 
Bathurst and Crookwell, N.S.W. (NSW) (x 1). 


Native Australian species 

Tate (1883) wrote about the South Australian plant he knew as V. officinalis : 'as 
Backhouse noted it in 1837 along the borders of the River Torrens its claim to rank as 
an endemic is thereby firmly established'. It is clear now that there are a number of 
distinctive verbenas native to eastern Australia. Robert Brown (1810: 514, 1814: 68) 
would have included one or two of these in his concept of V. officinalis which he 
considered native to both Europe and Australia. Comments by Kloot (1984) on the 
introduced status of V. officinalis in Australia are misleading because he did not 
consider it as a variable complex. This complex includes three native species which are 
treated below. 

V. macrostachya E Muell. 

Lectotvpe (chosen here): Queensland: Peak Downs, F. Mueller, [1856] (MEL) 

This species, described by Mueller (1858: 60), was later reduced to varietal status, 
V. officinalis L. var. macrostachya, by Bentham (1870:36). But I believe that this very 
hispid, glandular, erect plant with distinctive robust leaves and large flowers is 
undoubtedly worthy of specific status. It is so recorded in Henderson (1997). Mueller 
gave as locality of the type collections (his own and Leichhardt's), 'in planitieibus 
basalticis Australiae orientalis subtropicae'. I select as lectotype Mueller's own sheet 
from Peak Downs, Queensland (MEL 583551). Bentham loc.cit., did not cite, nor have 
I seen, Leichhardt's specimen(s). There are other specimens of this species from 
Queensland, New South Wales and Central Australia. The drawing labelled V. officinalis 
in Jessop (1981: 296) appears to be of it. 
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V. officinalis L. var. gaudichaudii Briq. 

This variety was described by Briquet in 1907 (see below) as follows: 

A var. genuina Briq. differt foliis caulinis elongato-lanceolatis, angustis, profunde 
inciso-dentatis, ad 7 cm longis et 8 mm labs, appendicibus circ. 2-5 mm altis, 
superioribus lineari-lanceolatis pauce et superficialiter dentatis, summis linearibus 
subintegris. Planta habitu a typo valde aliena, tamen vix segreganda. 

I believe that plants like this described by Briquet occur throughout a large part of 
eastern Australia, that they are definitely native and that they are sufficiently distinct 
to raise to specific level. Many of these plants have no obvious glands in the 
inflorescence and quite inconspicuous vestiture. A practical reason for giving this 
taxon specific status is that it appears to include significant intraspecific taxa which 
await further elucidation. 

Accordingly, 1 make the new combination: 

Verbena gaudichaudii (Briquet) P.W. Michael, comb, et stat. nov. 

Verbena officinalis L. var. gaudichaudii Briq. in Annuaire Conserv. Jard. Botan. Geneve 
10: 105 (1907). 

Type: Australia: Port Jackson, Gaudichaud 144 (holo G, not seen) 

The distinctive leaves of V. gaudichaudii, well described by Briquet, are illustrated in Fig. 2. 



Fig. 2. Leaves of V gaudichaudii, all from N.S.W. (x 1) a, from small plant collected by J. Hosking 
in Oxley Park, Tamworth (NSW); b, from large plant collected by J. Hosking in Oxley Park, 
Tamworth (NSW); c, d, from plants collected by P. Michael, near Gordon Duff Bridge, Forbes 
(NSW); e, from plants collected by D. King along Ellis Lane, Forbes (NSW). 
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Fig. 3. Leaves of V. africam from plants collected by P. Michael at Lake Lalbert, Victoria (NSW) (x 1). 


V. officinalis L. subsp. africana R. Fernandes & Verde. 

This taxon with glandular inflorescence and sharply dentate leaves (see Fig. 3), of 
unknown extent in Australia, was recently described from Africa by Fernandes and 
Verdcourt (1989). It also occurs in the Indian sub-continent and, I think, is native in 
Australia. I collected it at Lake Lalbert in Victoria in November 1996. Occasional 
specimens from far western New South Wales may belong here. I consider that it is 
sufficiently distinct from V. officinalis L. sensu stricto and the other native Australian 
Verbena species to give it specific status also. In the original description Fernandes and 
Verdcourt questioned whether it might not be considered as a species in its own right. 
The new combination required is: 

Verbena africana (R. Fernandes & Verdcourt) P.W. Michael, comb, et stat. nov. 

Verbena officinalis L. subsp. africana, R Fernandes & Verdcourt, Bol. Soc. Brot., ser. 2, 62: 
305-10 and Tab. I (1989). 

Type: Africa tropica: Zimbabwe: Harare (Salisbury) inter 'Avondale West and 
Mabelreign', alt. 1480 m, ubi, 21. viii. 1955, Drummond 4858 (holo K, not seen; iso B, BR, 
LISC, S, SRGH, not seen) 

The plate is also reproduced in Verdcourt (1992: 7). There is an excellent drawing by 
A. Walters of this taxon (as V. officinalis) in Henderson & Anderson (1966: fig. 128 p.259). 
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SHORT COMMUNICATION 

A putative hybrid in Verbena (Verbenaceae) and the application of 
the name V. brasiliensis. 

Peter W. Michael 

In my studies leading to the recognition of Verbena incompta P.W. Michael ( Telopea 6: 
2-3:181-183,1995) it became clear that there were other problems awaiting resolution 
in the genus, one of which is proper typification of V. brasiliensis Veil., a name widely 
used in the Americas and elsewhere, including Australia. Initially it was often 
impossible, among plants with subpetiolate or petiolate leaves, to distinguish between 
plants known as V. litoralis Kunth and those known as V. brasiliensis. It was not until I 
had considered and tested the possible existence of a third taxon, which turned out, 
I believe, to be V. caracasana Kunth that the subject could be explored with more 
confidence. 

V. caracasana and V. litoralis have often been confused in the literature. V. caracasana 
has an extended regularly branched inflorescence with short spikes even at full 
development and leaves with regular serrations, sometimes clearly crenate-serrate, 
while V. litoralis has an irregularly branched inflorescence often with very long spikes 
at full development and leaves with larger, somewhat obtuse teeth, often with 
prominent lobes at the base of the lower ones. 

A further complication is the occasional occurrence in New South Wales, Queensland 
and New Zealand of a sterile form of Verbena, again with subpetiolate or petiolate 
leaves, closely related to this group of three taxa. These plants puzzled me at first 
because they produced no mature nutlets. On close examination of the flowering 
spikes it soon became evident that the flowers were aberrant, often with only four 
corolla lobes, sometimes fewer, the lobes occasionally emarginate, with the tube 
sometimes split along one side, with stamens abnormal in relation to their point of 
insertion and anther development. Infrequently, the ovaries develop to the extent 
of showing two immature nutlets. 

Vellozo's description of V. brasiliensis is preceded by a description of V. quadrangularis 
Veil, which Yeo in Kew Bull. 45: 101-120, 1990 treats as a synonym of the former. 
Vellozo's descriptions of the two species are reproduced below from the reprint of the 
complete text (but not the tables) of his Flora Fluminensis in Archivos do Museu Nacional 
do Rio de Janeiro 5: 17,1881. 

3. V. quadrangularis. V. tetrandra: spicis congestis; limbo corollae quinque partito, 
aequali; laciniis rotundis, C. herbaceus, tetragonus, orgyalis, fistulosus, ciliatus. 
R. patentes, oppositi, axillares. F. subpetiolata, hirsuta, lanceolata, a dimidio ad apicem 
serrata, acuta. Ped. terminates, brevissimi, bracteati. Infl. flores minimi; limbi laciniis 
quinque aequalibus. Habitat campis maritimis. Floret Jan. Feb. 

4. V. brasiliensis. V. tetandra (sic): foliis lanceolatis; caule quadrangulari, limbo 
quadri-partito. Haec species tantummodo corolla a praecedenti differt; nam lacinias 4 
habet, quarum una est latior, et crenata. Duo Semina habet oblonga. 

V. quadrangularis is illustrated in FI. Flum. Icon. 1 Tab. 39,1827 and V. brasiliensis in ibid. 
Tab. 40,1831. Unfortunately, Vellozo's specimens do not appear to be extant (Yeo, loc. 
cit. following Stafleu & Cowan). Since no type material has been found, the 
illustrations of both species have been designated as lectotypes by Verdcourt in the 
Flora of Tropical East Africa, Verbenaceae, 9-10,1992. 
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The plates of both species represent, without doubt, tall plants with subpetiolate or 
petiolate leaves. The aberrant flowers of V. brasiliensis and the unexpected 'Duo semina 
habet oblonga' [has two oblong seeds] in a group of plants in which normally the fruits 
have four nutlets, strongly point to plants like the steriJe plants described above, 
which I take to be of hybrid origin. Accordingly, 1 think it appropriate to name these 
putative hybrids as: 

Verbena x brasiliensis Veil., FI. Flum. p.l7 (1825) pro sp. 

Lectotype: FI. Flum. Icon. 1, Tab. 40 (1831) 

Representative specimens: Queensland: Slade Point, Mackay, Batianoff, Aug 1992 
(BRI). Rothwell, near Redcliffe, Michael s.n., Oct 1995 (NSW). 

New South Wales: Central Coast: Devlins Ck at end of Kent St, Epping, Michael 
s.n., March 1994 (NSW, AD, UB); Along Pembroke St, near Terrys Ck, Epping, Michael 
s.n., March 1994 (NSW); Bedlam Pt, Gladesville, Michael s.n., March 1995 (NSW). 

New Zealand: North Island: Hokianga Co. near Waimamaku, Wright 9480, Nov 1989 
(AD; also in HO, CHR, not seen). 

Fertile plants with subpetiolate or petiolate leaves often known as V. brasiliensis can 
now be referred to: 

Verbena quadrangularis Veil., FI. Flum. p.16 (1825) 

Lectotype: FI. Flum. Icon 1. Tab. 39 (1827) 

Field observations suggest that the most likely parents of the putative hybrids are 
V. quadrangularis and V. litoralis, having leaves somewhat irregularly lobed as in 
V. litoralis and fastigiate clusters of flowering spikes as in V. quadrangularis. 

It is desirable to find South American material fitting the putative hybrids of Australia 
and New Zealand. This is, 1 think, likely since Moldenke in his paper 'Hybridity in the 
Verbenaceae' in American Midland Naturalist 59 (2): 333-370, 1958, has noted more or 
less 'anomalous forms' of V. brasiliensis. There is an obvious need for hybridisation 
experiments as well. 


P.W. Michael 

National Herbarium of NSW 
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SHORT COMMUNICATION 

Jarava plumosa (Gramineae), a new combination for the species 
formerly known as Stipa papposa 
S.W.L. Jacobs and J. Everett 

Gardner et al. (1996) reported the naturalisation near Adelaide (SA) of an introduced 
grass species under the name Stipa papposa Nees. While the species appears to be 
spreading it is so far still confined to the one general area. They noted that the name 
was illegitimate, being based on the type of Calamagrostis plumosa Sprengel. They 
missed a more recent combination for this species, Achnatherum papposum (Nees) 
Barkworth (Barkworth 1993), also illegitimate. 

Recent studies in the Stipeae have clearly indicated a need to divide the old large 
genus Stipa into several monophyletic genera (Barkworth and Everett 1986; Barkworth 
1993; Jacobs and Everett 1996; Torres 1997). This is an active process and there is still 
much to do. It seemed at one stage that species related to S. papposa belonged in 
Achnatherum (Barkworth 1993). Work in progress is indicating that this may not be the 
best option, with a range of data indicating that jarava Ruiz & Pavon should be 
recognised as a genus that can be morphologically distinguished by: the awn not 
plumose but the upper part of the lemma bearing long hairs that form an apical 
pappus; the lemma usually less thickened than in many other genera of Stipeae; and 
the palea much shorter than the lemma, jarava, with its apical pappus, shows yet 
another adaptation for wind dispersal in this tribe. Caro and Sanchez (1973) provide a 
good treatment of this taxon as Stipa section jarava (Ruiz & Pavon) Spegazzini. 

The name of this species needs to be legitimised for the treatment of this group in a 
forthcoming volume of the Flora of Australia. Unfortunately, a decision had to be made 
before a more complete study, including anatomy, morphology and DNA studies of 
related species, can be completed. The options we considered were: 

(i) stay with an illegitimate name in the wrong genus; 

(ii) take up a later synonym of that name; 

(iii) propose the conservation of the incorrect combination in Achnatherum knowing 
that this will most likely have to be changed again in the near future; 

(iv) make a nomenclaturally correct combination in Achnatherum knowing that this 
will most likely have to be changed again in the near future; or 

(v) make a new combination in the genus (Jarava ) in which it is most likely to fit best. 
We decided on option (v), thereby reducing the probability of subsequent change. 
Jarava Ruiz & Pavon 1794: 2 (1794). 

Type species: jarava ichu Ruiz & Pavon. 

Jarava plumosa (Sprengel) S.W.L. Jacobs & J. Everett, comb. nov. 

Basionym: Calamagrostis plumosa Sprengel, Syst. 1: 253 (1825) 

Type: Montevideo, [Uruguay], Sello s.n. (n.v.) 

[Stipa papposa Nees 1829: 377 (1829) nom illeg.; Achnatherum papposum (Nees) 
Barkworth 1993: 11 (1993)]. 

Note: Stipa delilei Steudel is sometimes quoted as a synonym of S. papposa Nees but the 
former was based on the later homonym S. papposa Delile. 
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